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PLATE    I. 

SUPERFICIAL    DISSECTION    OP   THE    HEAD    AND    NECK 
(Fbom  Maclise's  Surgical  Anatomt). 

A.  Third  portion  of  the  lubclayian  artery. 

B.  Stemo-mastoideus. 

C.  Common  carotid  arterj. 

D.  External  carotid  artcr}'. 
£.  Internal  carotid  artery. 

F.  Continuation  of  the  external  carotid,  through  the  parotid  gland. 

G,  Temporal  artery. 

H.  External  jugular  veio. 

I.  Brachial  plexus. 

K.  Posterior  beUy  of  omo-hyoid. 
L.  TransTcrsalis  humeri  artery. 
M.  Transrersalis  colli  artery. 
N.  Scalenus  anticus. 

0.  Glandulac  concatenatic. 

P.  Superticial  descending  cerrical  nerrcs. 
Q.  Great  auricular  nerve. 
R.  Occipital  artery  and  nerve. 
S.  Facial  ner\'e. 
T.  Duct  of  Stenson. 
U.  Facial  vein. 
V.  Facial  arterj*. 
W.  Submaxillar}'  gland. 
X.  Digastric  muscle. 
Y.  Lymphatic  gland. 
Z.  Hvoid  bone. 

m 

1.  Thyroid  cartilage. 

2.  Superior  thyroid  artery. 

3.  Anterior  jugular  vein. 

4.  Anterior  belly  of  omo-hyoid. 

5.  Stemo-hyoid  (right). 
C.  Inter-claWcular  notch. 

7.  Clavicle. 

8.  Trapezius  muscle. 

9.  Splcnius  capitis. 

10.  Posterior  belly  of  occipito-frontalis. 

11.  AttoUens  aurem. 

12.  Anterior  belly  of  occipito-frontalis. 

13.  Orbicularis  palbebrarum. 

14.  Zygomaticus  major. 
1'5.  Buccinator. 

iv.  Depressor  auguli  oris. 
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PLATE    II. 

DEEP    DISSECTION    OP   THE    HEAD   AND    NECK 
(From  Maclisb's  Suboical  Akatomt). 

A.  Bight  oommon  carotid  (cut). 

B.  Bight  Bubclayian  artery. 

C.  Trachea. 

D.  Thyroid  axis. 

E.  Vagus  nerre  croesrcg  BubclaTian. 

F.  Subclavian  artery  (3rd  part). 

G.  Poeterior  scapular  artery  arising  from  subcIaYian. 
H.  Transrersalis  humeri  artery. 

I.  Transversalis  colli  artery. 
E.  Posterior  belly  of  omo-hyoid. 
L.  Median  nerve  branch  of  brachial  plexus. 
M.  Brachial  plexus. 
N.  Scalenus  anticus. 
0.  Cervical  plexus. 

P.  Upper  part  of  internal  jugular  vein. 
Q.  Upper  part  of  internal  carotid  artery. 
R.  Superior  cervical  ganglion  of  sympathetic. 
S.  Upper  part  of  pneumo-gastric  nerve. 
T.  Superior  thyroid  artery. 
y.  Hyo-gloBsus  muscle  covering  lingual  artery. 
W.  Sublingual  gland. 
X.  Genio-hyoid  muscle. 
T.  Mylo-hyoid  muscle  (turned  down). 
Z.  Thyroid  cartilage. 

1.  Stemo-hyoid  muscle. 

2.  Omo-hyoid  muscle. 

3.  Inferior  constrictor  of  pharynx. 

4.  Cricoid  cartilage. 

5.  Crico-thyroid  muscles. 

6.  Th}Toid  body. 

7.  Inferior  thyroid  artery. 

8.  Sternal  origin  of  stemo-mastoid. 

9.  Clavicular  origin  of  stemo-mastoid. 

10.  Clavicle. 

11.  Trapezius. 

12.  Scalenus  posticus. 

13.  Bcctus  capitis  anticus  major. 

14.  Stylo-hyoideus  (turned  back). 
16.  Temporal  artery. 

16.  Internal  maxillary  artery. 

17.  Inferior  dental  nerve. 

18.  Lingual  nerve  (5th). 

19.  Pterygoideus  extemus. 

20.  Pterygoideus  intemus. 

21.  Temporal  muscle  (cut). 

22.  Zygoma. 

23.  Buccinator. 

24.  Masseter. 

26.  Middle  constrictor  of  pharynx. 


PLATE    III. 

THE    AXILLA 
(i'jioM  Macli8E*8  Susoical  Anatomy). 

A.  Axillary  vein. 

B.  Axillary  artery. 

b.  Subscapular  artery. 

C.  Coraco-brachialis  muscle. 
]).  Biceps. 

£.  Pectoralis  major. 

F.  Pectoralis  minor. 

G.  Serratus  magnns. 
g.g.  Axillary  fascia. 

H.  Latiflsimus  dorsi. 
I.  Ljrmphatic  glands. 
K.  Subecapularis. 
L.  Median  nerve. 
M.  Ulnar  nerve. 
N.  Musculo-cutaneous  nerve. 
O.  Musculo-spiral  nerve. 
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PLATE    V. 

SUPERFICIAL   AND   DEEP   DISSECTION    OF   THE    FRONT 

OF    THE    FORE-ARM 

(Fbom  Macli8b*8  Surgical  Anatomy). 

A.  Biceps. 

a.  Tendon  of  biceps. 
L  Bicipital  fascia. 

B.  Basilic  vein. 

C.  Brachial  artery. 

D.  Median  nerve. 

K  Median-basilic  vein. 

F.  Ulnar  nerve. 

G,  Cephalic  vein. 
H.  Ulnar  artery. 

I.  Badial  artery. 

J.  Ulnar  artery. 

K.  Fascia  of  fore-arm. 

L.  Annnlar  ligament. 

M.  Flexor  carpi  radialis. 

N.  Flexor  sublimis  digitorum. 

O.  Flexor  longus  pollicis. 

P.  Palmaris  longus. 

Q.  Flexor  carpi  ulnaris. 

R  Pronator  radii  teres. 

S.  Supinator  longus. 
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PLATE    IX. 

THORAX    AND    ABDOMEN 
(Faox  Kaclisb's  Surgical  Anatomy). 

A.  Thyroid  body. 

B.  Trachea. 

C.  First  rib. 

D.  Clavicle. 

£.  Pectoralifl  major. 
F.  Coraeoid  process. 
6.  Arch  of  aorta. 
H.  Right  bronchus. 
*H.  Left  bronchus. 

1.  (Esophagus. 

K.  Vena  azygos  major. 
L.  Thoracic  duct. 
M.  ScTenth  rib. 
N.  Diaphragm. 
0.  Cardiac  orifice  of  stomach. 
P.  Liver,  showing  patent  orifices  of  hepatic  veins. 
Q.  Coeliac  axis. 
R.  Inferior  vena  cava. 
S.  Gall-bkdder. 
T.  Pyloric  end  of  stomach. 
•T.  Duodenum. 
U.  Spleen. 
y.  Pancre^is. 

W.  Sigmoid  flexure  of  colon. 
X  Caput  cscum  coli. 
Y.  The  mesentery. 
Z.  Small  intestines. 

2.  Innominate  artery, 

3.  Right  subclavian  artery. 

4.  Bight  common  carotid. 

5.  Left  subclavian  artery. 

6.  Left  common  carotid. 

7.  Left  axillary  artery. 

8.  Pectoralis  minor. 

9.  Subscapularis. 

10.  Biceps. 

11.  Latissimus  dorsi. 

12.  Inferior  mesenteric  artery. 

13.  Left  kidney. 


PLATE    X. 

SIDE     VIEW    OF     MALE     PELVIS 
(Fbok  Macli8e*s  Surgical  Anatomy). 

A.  Sacrum. 

B.  External  iliac  artery. 

C.  Upper  end  of  rectum. 

D.  Ramus  of  pubes. 

E.  Spine  of  ischium  (cut  off). 

F.  Body  of  pubes. 

G.  Bladder  covered  by  peritoneum. 
H.  Bladder  uncovered  by  peritoneum. 

I.  Vas  deferens. 
K.  Ureter. 

L.  Yesicula  seminalis. 
M.  Spermatic  cord. 
N.  Cms  penis,  n.  Its  artery. 
O.  Urethra,  o.  Bulb. 
P.  Sphincter  ani. 
Q.  Coccyx. 

E.  Sacro-sciatic  ligament. 
S.  Pudic  artery  and  nerve. 
T.  Sacral  nerves. 
U.  Pyriformis. 
V.  Gluteal  artery. 


PLATE    XL 

SIDE    VIEW    OF   THE    FEMALE    PELVIS 
(Fbox  Sataox's  Female  Pslyic  Okoans). 

B.  Bladder  (turned  down). 

B.  Rectum. 

L.  Bound  ligament. 

U.  Uterus. 

0.  Ovary. 

V.  Vagina. 

S.  Sacro-iliac  sjmchondrofiiB. 

K.  Kidney. 

T.  Fallopian  tube. 

P.  Pubic  symphyrifl. 

a.  Pyriformis  muscle  (cut). 

b.  Gluteal  muscles. 

c.  Coccygeus  muscle. 

d.  Obturator  intemus. 

e.  Psoas  magnus. 

f.  Linea  alba, 
g.j.  Ureters. 

h.  Obturator  nerre. 

i.  Internal  abdominal  ring. 

1.  Abdominal  aorta. 

2.  Inferior  mesenteric  artery. 
3.3.  Common  iliac  arteries. 

4.  Left  external  iliac  artery. 

5.  Vena  cava  inferior. 

6.6.  Benal  veins. 

7.7.  Common  iliac  reins. 

8.  External  iliac  vein. 

9.  Internal  iliac  artery  (cut). 

10.  Gluteal  rein. 

11.  Ilio-lumbar  vein. 

12.  Lateral  sacral  vein. 

13.  Sciatic  vein. 

14.  Pudic  rein. 

15.  Obturator  vein. 

16.  Epigastric  vein. 

17.  Uterine  veins. 

18.  Vesico- vaginal  veins. 

19.  Ovarian  veins. 

20.  Bulb  of  the  ovary. 

21.  Vein  to  round  ligament.. 

22.  Fallopian  veins. 


PLATE    XII. 


bUI'ERFICUL    DISSECTION    OF    THE    GROIN 
(Frok  Maclisb's  Suboical  Ax  atomy). 


A. 
C. 
D. 
E. 
F. 
H. 
n. 
1). 
c. 

il. 

c. 

f. 

1. 
k. 


Umbilicus. 

Anterior  superior  iliac  spine. 

Position  of  internal  abdominal  ring. 

Saphenous  opening. 

Cord  appearing  at  external  abdominal  ring. 

Fibres  of  internal  oblique. 

Superficial  fascia  of  abdomen. 

Superficial  fascia  of  thigh. 

Inguinal  lymphatic  glands. 

Junction  of  superficial  veins  with — 

Internal  saphenous  vein. 

Middle  cutaneous  nerve. 

Femoral  lymphatic  glands. 

Superficial  epigastric  vein. 

External  cutaneous  ner\'e. 
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PLATE    XPII. 


PLATE    XIII. 

INTERNAL    VIEW    OF   THE    FEMORAL    RING    AND    ITS 
RELATION   TO    THE    BLOOD-VESSELS 

(From  Maclisb's  Surgical  Anatomy). 

A.  Anterior  superior  iliac  spine. 

B.  Transvcrsalis  fascia. 
C  Symphysis  pubis. 

D.  Vas  deferens. 

E.  Crural  or  femoral  ring. 

F.  Peritoneum.  ^ 

G.  Psoas. 

H.  External  iliac  artery. 
I.  External  iliac  vein. 
.T.  Obturator  artery  external  to  crural  ring. 
K.  Obturator  artery  internal  to  crural  ring. 
L.  Spine  of  ischium. 
M.  Bladder. 


PLATE    XIV. 

THE    ILIAC    AND    FEMORAL   ARTERIES 
(From  Maclise's  Surgical  Anatomy). 

A.  Aorta  at  bifurcation. 

B.  Anterior  superior  iliac  spine. 

C.  Symphysis  pubis. 

D.  Poupart's  ligament. 

E.  External  cutaneous  nerve. 

F.  Vena  cava  inferior. 
Q.G.  Common  iliac  arteries. 
H.H.  Common  iliac  veins. 

I.  External  iliac  artery. 
K.  External  iliac  vein. 

L.  Bladder. 
M.  Rectum. 
N.  Profunda  femoris. 

O.  Femoral  vein: 

o.  Saphenavein. 

P.  Anterior  cniral  nerve. 

Q.  Sartorius. 

K.  Rectus  femoris. 

S.  Pectineus. 

T.  Abductor  longus. 

U.  Gracilis. 

V.  Hunter's  canaL 

W.  Femoral  artery. 


PLATE    XIV. 


PLATE    XV, 

Fig.  1. — Superficial  Dissection  of  the  Back  of  the  Leg ; 
Fig.  2.  —Deep  Dissection  of  the  Back  of  the  Leg 

(From  Maclisb's  Subgical  Axatomy). 

Fig.  1. 

A.  Tendon  of  gracilis. 

B.  Fascia  lata  of  thigh. 

C.  Semi-membranosus. 

D.  Semi-tendinosus. 

E.  Qastrocnemius. 

F.  Popliteal  artery. 

G.  Popliteal  vein. 

H.  Internal  popliteal  nerve. 
L  External  popliteal  nen'e. 
J.  Biceps. 

K.  Posterior  tibial  nerve. 
L.  External  saphenous  vein. 
M.  Fascia  of  leg. 
N.  Internal  saphenous  nerve. 
O.  Posterior  tibial  artery. 
P.  Soleus. 

Q.  Flexor  communis  digitorum. 
E.  Flexor  longus  poUicis. 
S.  Peroneus  longus. 
T.  Peroneus  brevis. 
U.  Internal  annular  ligament. 
V.  Tendo  AchUlis. 
W.  Tibialis  posticus. 

Fig.  2. 

K»  Plantaris. 
L.  Popliteus. 
M.  Anterior  tibial  artery. 
N.  Peroneal  artery. 


PLATE    XVI. 

THE    FRONT   OP    THE    LEG   AND    SOLE    OP    THE    FOOT 
(From  Maclisb's  Suboical  Axatomt). 

Fig.  1. 

A»  Tibialis  anticua. 

a.  Its  tendon. 

B.  Extensor  longus  digitorom. 

b.  Its  tendons. 

C.  Extensor  longus  pollicis. 

c.  Its  tendons. 

E.  Fibula. 

F.  Peroneus  longua 

G.  Peioneus  brevis. 

K.  Extensor  brevis  digitorum. 

L.  Anterior  tibial  artery  and  nerve. 

Fig.  2. 

A.  Calcaneum. 

B.  Plantar  fascia. 

C.  Abductor  minimi  digiti. 

D.  Abductor  pollicis. 

E.  Flexor  acx^ssorius. 

F.  Flexor  longus  digitomnu 
Q.  Flexor  longus  pollicis. 
H.  Flexor  brevis  pollicis. 

I.  Lumbricales. 

L.  External  plantar  artery  and  nerve. 
M.  Internal  plantar  artery  and  nerve. 

Fig.  3. 

H.  Metatarsal  bone  of  great  toe. 

i.  Tendon  of  tibialis  posticus. 
K.  External  plantar  nerve. 
L.  External  plantar  artery. 
M.  Interosseous  muscles. 
P.  Tendon  of  peroneous  longus. 
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INTRODUCTION. 

Bt  Practical  Anatomy  is  meant  the  study  of  Anatomy  by  dissection 
of  the  dead  body,  in  contradistinction  to  Descriptive  Anatomy, 
taught  by  lectures,  diagrams,  and  preparations.^ 

In  dissecting,  there  are  four  principal  objects  to  be  constantly 
borne  in  mind  by  the  student : — 1st  The  impression  on  the  memory 
of  those  &ct8  of  general  anatomy  taught  in  the  lectures.  2nd.  The 
study  of  those  parts  of  the  body  more  especially  concerned  in  surgical 
affections  and  operations.  3rd.  The  education  of  the  sense  of  touch, 
and  of  the  hand  in  the  use  of  instruments  ;  and  4th,  the  education 
of  the  eye  in  the  knowledge  of  the  several  tissues  of  the  body,  in 
various  positions,  and  under  varying  circumstances.  It  is  to  assist 
the  student  in  these  requirements  that  the  following  work  is  designed ; 
and  every  effort  has  been  made  to  present  the  facts  of  Anatomy  in 
such  a  manner,  that  they  may  bo  most  easily  grasped  by  the  mind 
and  retained  by  the  memory ;  it  will  be  found  also,  that  as  far  as  is 
compatible  with  a  work  of  the  kind,  attention  is  drawn  to  all  those 
points  which  have  especial  interest  in  the  practice  of  medicine  or 
sui)(ery,  and  directions  ore  given  for  the  performance  of  many  opera- 
tions which  do  not  seriously  interfere  with  or  injure  the  dissection. 
The  education  of  the  eye  is  a  gradual  and  tedious  process,  but  one 
which  is  pretty  certain  to  be  satisfactorily  accomplished  if  the  student 
do  but  use  his  hands  properly,  and  therefore  a  few  words  on  the 
TOflTniftl  part  of  dissection  may  not  be  out  of  place. 

Firstj'as  to  the  INSTRUMENTS  requisite  for  dissection.  A  case 
containing  six  or  eight  scalpels,  two  pairs  of  scissors,  a  pair  of  dissect- 
ing forceps,  a  set  of  chain-hooks,  a  blow-pipe,  and  a  probe,  will 
enable  the  student  to  make  all  requisite  dissections,  supposing  that 
he  is  allowed  the  use  of  a  saw  and  chisel  in  the  dissecting-room, 
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Great  wnety  exists  in  dissecting  cases,  both  as  to  form  and  expense, 
but  so  long  as  the  instniments  themselves  are  strong  and  good,  the 
simpler  the  case  the  better. 

SCALPELS  for  dissection  are  made  of  two  principal  shapes  ;  in 
one,  the  edge  is  bevelled  to  the  point,  the  back  being  straight ;  in 
the  other,  both  back  and  edge  are  bevelled  to  a  point  midway  be- 
tween the  two.  The  latter  form  is  preferable  for  most  purposes. 
The  blade  should  not  be  more  than  an  inch  and  a  half  long,  and 
never  doable-edged,  but  the  material  of  which  the  handle  is  con- 
structed is  a  matter  of  indifference.  For  all  ordinary  dissection  it 
will  be  found  most  convenient  to  hold  the  scalpel  like  a  pen  ;  but 
for  cleaning  the  fascia  off  muscles,  and  follo^nng  out  small  nerves,  it 
is  better  to  hold  it  reversed,  so  that  the  back  of  the  knife  may  be 
against  the  tissue  which  is  to  be  [preserved.  In  making  the  first 
incision  through  the  skin  of  a  limb,  or  in  any  other  position  where  a 
long  incision  is  requii-ed,  the  knife  may,  with  advantage,  be  held 
under  the  hand,  by  which  the  wrist  has  more  play,  and  the  student 
has  the  opportunity  of  practising  a  mode  of  holding  the  knife  which 
he  will  find  very  useful  when  operating  on  the  living  body. 

The  FORCEPS  should  be  broad  at  the  extremities  and  coarsely 
serrated,  so  that  it  may  retain  a  firm  hold  on  small  portions  of  tissue. 
It  is  very  important  that  the  forceps  should  not  be  too  strong  in  the 
spring,  for  in  that  case  it  becomes  so  fatiguing  to  the  hand  that  it  is 
impossible  to  continue  its  use  for  any  length  of  time.  The  forceps 
should  be  held  lightly  between  the  thumb  and  the  first  and  second 
fingers  of  the  left  hand,  which  may  be  steadied  by  resting  the  little 
finger  on  a  neighbouring  part. 

The  CHAIN  HOOKS  should  be  strong,  and  bent  in  the  direction 
of  the  thickness  and  not  of  the  breadth  of  the  steel,  as  is  sometimes 
done.  These  latter  are  very  inferior,  being  liable  to  be  unbent 
under  any  considerable  strain.  Care  should  be  taken  that  the  chains 
are  firmly  linked,  and  that  the  central  ring  is  suficiently  stout  to 
bear  any  force  that  may  be  applied  to  it. 

The  SCISSORS  should  be  large  and  strong,  an&  it  will  be  found 
to  be  advantageous  to  have  one  curved  pair,  which  is  very  useful  in 
preparing  the  ligaments.  Sounds  and  stafb  will  be  required  for  the 
purpose  of  practising  the  introduction  of  instruments  into  the  bladder; 
but  these  are  found  in  most  dissecting  rooms,  together  with  saws  and 
other  large  tools  requisite  for  dissection. 

The  student  will  do  well  to  bear  in  mind  that  he  will  probably  be 
called  upon  in  after-life  to  operate  on  the  living  body,  the  only  true 
preparation  for  which  is  careful  dissection ;  he  should  therefore,  as 
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far  as  possible,  conduct  all  his  dissectdons  as  methodically  and  with 
as  much  care  as  if  operating  on  the  living  body,  and  by  this  mean^ 
he  will  do  much  to  fit  himself  for  his  duties  as  a  practical  surgeon. 

The  SKIN  consists  of  two  principal  layers,  the  tme  skin  or 
derma,  and  the  scarf-skin  or  epidermis.  In  the  dead  body,  if  at  all 
decomposed,  the  epidermis  or  cuticle  is  easily  separated,  but  should 
be  carefully  preserved  during  the  dissection,  as  it  prevents  the  sub- 
iacent  parts  from  drying.  In  removing  the  skin,  the  first  incisions 
should  be  made  at  once  through  its  whole  thickness,  and  a  comer 
being  held  with  the  forceps,  the  knife  is  to  be  carried  with  a  sweeping 
movement  beneath  it,  the  edge  being  towards  the  skin  and  the  back 
to  the  fascia,  which  should  be  left  smooth  and  uniform.  The  imder 
sur&ce  of  skin  neatly  reflected  is  white,  and  the  tissue  beneath  it 
more  or  less  yellow. 

The  SUPERFICIAL  FASCIA  consists  of  loose  areolar  tissue 
containing  more  or  less  fat  It  contains  the  superficial  blood-vessels, 
nerves,  and  lymphatics,  and  may  in  some  situations  be  divided  into 
two  layers. 

The  DEEP  FASCIA  is  a  dense  fibrous  layer,  white  and  glistening 
in  appearance.  It  lies  beneath  the  superficial  fascia  and  forms  sheaths 
for  the  limbs  ;  being  attached  to  various  ridges  of  bone,  and  sending 
processes  (intermuscular  septa)  between  the  muscles. 

In  cleaning  muscles,  it  is  essential  to  have  the  fibres  stretched  and 
rendered  tense,  which  may  be  accomplished  by  moving  the  limb  or 
applying  the  hooks.  A  muscle  should  invariably  be  cleaned  cUong 
its  fibres,  the  dissector  beginning  at  one  edge  and  advancing  steadily 
to  the  other,  and  thus  reflecting  a  complete  layer  of  fascia  ;  the  knife 
being  held  with  the  back  to  the  muscle,  to  avoid  injury  to  it.  The 
attachments  of  a  muscle  (origin  and  insertion)  should  be  most  care- 
fully followed  out,  and  studied  on  the  separate  bones ;  but  it  is 
important  also  to  clean  the  fascia  from  the  whole  length  of  the 
muscle,  or  it  will  soon  look  dirty.  A  muscle  should  always  be 
divided,  when  necessary,  midway  between  its  origin  and  insertion,  so 
that  these  important  points  may  be  preserved  for  study. 

The  ARTERIES  of  a  subject  are  usually  injected,  and  it  is  im- 
possible to  follow  out  all  the  minute  branches  without  this  assistance ; 
but  opportunity  should  be  taken  by  the  advanced  student  to  repeat 
his  dissection  upon  an  uninjected  subject,  in  which  the  relations  and 
appearance  of  the  parts  more  closely  resemble  those  of  the  living 
body. 

The  main  trunks  of  the  NERVES  and  their  principal  branches 
arc  readily  followed  out,  but  their  minute  ramifications  rec\]aix& 
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more  time  and  labour  than  a  stadent  can  afiford  to  bestow  upon 
lliem. 

Tlie  stadent  should  bear  in  mind  that  his  manual  labour  is  only 
a  part  of  his  duty,  and  will  be  thrown  away,  unless  he  at  the  same 
time  study  the  description  of  the  part  upon  which  he  is  engaged ;  he 
therefore  should  not  cany  the  dissection  further  than  he  can  learn 
the  description  on  the  same  day,  and  at  the  tubject ;  and  should  if 
possible  re-peruse  the  description  in  the  eyemng,  and  always  on  the 
next  morning,  before  carrying  the  dissection  any  further. 

In  order  to  preserve  a  part,  it  is  essential  that  the  dissector  should 
himself  secure  the  skin  around  it  with  a  few  stitches,  and  wrap  it 
with  damp  doths.  These  may  be  dipped  in  some  preservative 
solution,  or  common  salt  may  be  grated  finely  over  the  part.  This 
latter,  however,  destroys  the  colour  of  the  part  and  its  smooth 
appearance.  A  dissected  part  should  be  sponged  over  daily,  when 
it  is  uncovered  for  fresh  dissection. 
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DISSECTION  OF  THE  ARM. 

[The  Student  is  requested  to  read  ike  '  Introduction '  before  commeneimg 
the  dissection f  unless  he  has  done  so  previously,] 

Before  beginning  the  dissection,  the  student  should  make  himself 
fully  acquainted  with  the  external  configuration  of  the  part,  and  the 
relations  of  surface-markings  to  deeper  structures ;  and  if  he  has 
already  dissected  this  region,  he  should  make  the  incisions  neceaaazy 
to  expose  the  several  arteries  in  the  positions  in  which  they  are 
usually  tied,  according  to  the  directions  which  accompany  the 
description  of  each  vessel,  taking  care  not  to  disturb  the  tissues 
unnecessarily,  and  to  stitch  up  the  incisions  without  delay. 

The  curves  of  the  clavicle  are  generally  seen  with  ease  ;  but  the 
linger  should  be  carried  along  the  bone  to  note  any  irregularity 
denoting  old  fracture,  and  to  trace  its  articulation  with  the  acromion 
process  of  the  scapula.  The  stemo-davicular  joint  should  also  be 
examined,  and  if  the  arm  is  freely  moved,  the  extensive  range  of 
motion  in  that  joint  will  be  better  appreciated.  The  development 
of  the  mammary  region  will  vary  according  to  the  sex  and  age  of  the 
subject  In  the  case  of  a  feinale  subject,  the  advanced  student 
should  notice  the  condition  of  the  nipple  and  its  surrounding  areolBy 
as  indicating  previous  pregnancies  or  the  contrary,  and  may  advan- 
tageously practise  removal  of  the  breast  by  two  elliptical  incisions, 
one  above,  the  other  below  the  nipple,  taking  great  care  to  remove 
the  whole  of  the  breast,  and  not  to  leave  any  glandular  tissue 
attached  to  the  skin  or  the  deeper  structures. 

The  roundness  of  the  shoulder  will  be  found  to  depend  upon  the 
projection  of  the  head  of  the  humerus  beyond  the  bony  arch  formed 
above  it  by  the  acromion  and  clavicle,  and  in  a  thin  subject  the 
head  of  the  bone  and  the  bicipital  groove  may  be  readily  felt  when 
the  arm  is  rotated.    About  a  finger's  breadth  to  the  innec  ^d&  ^1  ^3^ 
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head  of  the  homenu,  and  indistinctly  felt  on  account  of  the  muscles 
attached  to  it,  is  the  coiacoid  process,  and  the  relation  of  these  bones 
in  health  should  be  fidly  appreciated.  In  a  muscular  subject,  a 
lon^  nearly  vertical  groove  or  dimple  at  this  point  marks  the 
separation  between  the  deltoid  and  pectoralis  major  ;  and  another, 
seen  occasionally  extending  obliquely  from  near  the  inner  end  of 
the  clavicle,  marks  the  division  between  the  sternal  and  clavicular 
fibres  of  the  latter  muscle.  By  lifting  the  arm  and  drawing  it  from 
the  body,  the  anterior  and  posterior  boundaries  of  the  axilla  will  be 
made  prominent,  and  the  fEiscia  extending  from  one  to  the  other  will 
be  put  on  the  stretch  so  that  the  finger  cannot  be  pushed  into  the 
aimpit;  whereas  if  the  arm  is  brought  to  the  side  the  fsLacia  is 
relaxed,  and  the  finger  will  readily  reach  the  head  and  neck  of  the 
humerus,  with  the  great  vessels  and  nerves  to  their  inner  side,  and 
internal  to  these  again,  the  wall  of  the  thorax,  with  probably  some 
lymphatic  glands. 

The  brachial  artery  and  nerves  can  be  traced  along  the  inner 
border  of  the  biceps  to  the  bend  of  the  elbow,  and  the  shaft  of  the 
humerus  can  be  readily  felt.  In  front  of  the  elbow  is  a  hollow, 
corresponding  to  a  space  to  be  afterwards  dissected,  and  occasionally 
the  superficial  veins  stand  out  prominently,  in  which  case  ven89sec- 
tion  should  be  practised.  The  prominent  internal  condyle  of  the 
humerus  and  its  relation  to  the  olecranon  process  of  the  idna  are 
readily  seen,  and  the  ulnar  nerve  can  be  felt  between  the  two  points 
of  bone.  The  rounded  external  condyle,  with  the  ridge  leading  to  it, 
can  be  felt  in  most  subjects,  as  also  the  head  of  the  radius,  which 
should  be  rotated,  that  its  relation  to  the  condyle  may  be  better 
appreciated. 

In  the  fore-arm  the  radius  can  be  but  little  felt,  except  at  its  lower 
extremity  ;  but  the  olecranon  process  and  sharp  posterior  margin 
of  the  ulna  are  always  to  be  distinguished  even  in  very  muscular 
subjects.  It  should  be  observed  that  the  ulna  is  the  more  prominent 
of  the  two  bones  at  its  lower  end,  whilst  the  end  of  the  radius  is  a 
little  lower  down  than  that  of  the  ulna ;  the  styloid  process  of  each 
can  be  readily  distinguished.  The  tendons  of  the  flexor  carpi 
radialis  and  flexor  carpi  ulnoris  are  usually  prominent,  and  serve  as 
guides  to  the  radial  and  ulnar  arteries,  which  may  be  felt  (if  injected) 
to  the  outer  side  of  each  tendon.  The  metacarpus  and  phalanges 
are  to  be  examined,  and  the  advanced  student  may  advantageously 
amputate  one  or  two  fingers  (middle  or  ring).  It  is  to  be  borne  in 
mind  that  the  transverse  markings,  on  either  the  palmar  or  dorsal 
aspect  of  the  fingers,  form  no  guide  to  the  articulation,  which  is 
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always  nearer  to  the  naiL  When  the  finger  is  bent^  the  prominence 
at  the  articnlation  is  due  to  the  proximal  phalanx,  and  the  joint  is 
below  that  point  The  best  role,  therefore,  in  amputating  through 
the  phalangeal  articulations,  is  to  bend  the  phalanx  which  is  to  be 
removed  to  a  right  angle  with  the  one  above  it,  and  to  begin  the 
incision  at  a  point  midway  in  the  thickness  of  the  upper  phalanx, 
cutting  transversely  to  a  corresponding  point  on  the  opposite  side. 

The  limb  should  be  carefully  bandaged  from  the  fingers  to  the 
middle  of  the  upper  arm,  and  only  uncovered  as  may  be  necessary  in 
the  progress  of  the  dissection. 

[The  arm  beinff  drawn  away  from  the  side,  an  incidon  is  to  be 
made  half  an  inch  to  one  side  of  the  median  line  of  the  sternum  in 
its  whole  length,  and  to  be  joined  at  right  angles  by  another  running 
along  the  whole  length  of  the  clavicle  on  to  the  acromion  process, 
and  thence  in  a  vertical  direction  half-way  down  the  upper  ann. 
Another  incision  is  to  be  made  transversely  from  the  ensiform 
cartilage,  and  must  be  carried  beyond  the  posterior  fold  of  tiie 
armpit.  The  large  flap  of  skin  thus  marked  out  is  to  be  reflected 
towards  the  arm,  the  dissector  on  the  right  side  beginning  at  the 
lower  end  of  the  sternum,  and  on  the  left  side,  at  its  upper 
extremity.] 

Beneath  the  skin  is  the  subcutaneous  fascia,  which  is  often  very 
fatty  in  the  female.  The  mamma  will  also  be  exposed  (an  incision 
being  carried  roimd  the  nipple  so  as  to  leave  it  attached  to  the 
organ)  in  the  female,  or  its  rudiment  in  the  male  subject.  In  a  well- 
developed  body  the  fibres  of  the  platysma  myoides  may  be  seen 
arising  &om  the  fascia  below  the  clavicle. 

The  Hamma,  or  breast,  is  a  gland  of  very  variable  bulk  lying 
upon  the  great  pectoral  muscle,  from  which  it  is  separated  by  a 
quantity  of  loose  cellular  tissue.  Its  base  is  nearly  circular,  and 
usually  extends  from  the  side  of  the  sternum  to  the  margin  of  the 
anterior  wall  of  the  axilla,  reaching  from  the  third  to  the  seventh 
rib  in  the  vertical  direction.  Near  its  centre,  and  between  the 
fourth  and  fifth  ribs  is  the  mamilla  or  nipple,  aroimd  which  is  the 
areola  of  discoloured  skin,  the  tint  of  which  becomes  darker  as 
pregnancy  advances.  The  nipple  may  be  shown  to  be  pierced  by 
numerous  small  lactiferous  ducts  by  introducing  bristles  into  their 
openings,  and  its  skin  is  thin  and  delicate. 

The  gland  consists  of  numerous  lobules  bound  together  by  tough 
cellular  tissue,  and  having  a  quantity  of  fat  interspersed  between 
them.  Each  lobule  is  abundantly  supplied  with  blood-vessels  and 
has  a  separate  galactoferous  duct    These  last  convei^  Vxv^o^  *Oci^ 
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nipple,  and  beneath  the  ueoU  become  straight  and  eomewhat  dilated 
■0  Bi  to  fonn  laelial  lintua  or  ampuUw. 


The  aitetiea  of  the  breast  are  derived  from  the  thondc  branches 
of  tba  axillary  ait«ry,  from  the  intercostal  artenea  and  from  the 


1.  Pectonlii  nuuw- 

2.  Deltoid. 

S.  AntMior  bender  of  the  ktigdmnt 
dflrd. 


9,  CoraioidpnioMiaftlu  wBinUa. 
10.  Semtua  "t*"'!  right  ^ot. 
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internal  maminaxy  branch  of  the  subclayian,  which  runs  behind  the 
costal  cartOagea  about  half  an  inch  from  the  border  of  the  stemnm. 

Cvtaaeoiis  Veorvea  and  YeMels. — In  the  superficial  £ascia  on 
the  front  of  the  chest  are  the  anterwr  eiUaneaua  branches  of  the  inter* 
costal  nerves  and  arteries.  They  appear  at  regular  interrals  on  eadli 
side  of  the  sternum  as  they  pierce  the  pectoral  muscle,  and  are  of 
small  size. 

The  terminations  of  the  descending  branches  of  the  mperficial 
cervical  plexus  may  also  be  found  beneath,  or  piercing,  the  platysma, 
and  crossing  the  clavicle  in  the  positions  their  names  imply,  viz. 
sternal,  clavicular,  and  acromial, 

[The  Pectoralis  major  is  to  be  put  on  the  stretch  by  drawing  the 
arm  from  the  side  and  supporting  it  at  a  convenient  height,  its  nbres 
are  then  to  be  cleaned  from  below  on  the  right,  and  from  above  on 
the  left  side.] 

Pectoralis  Id^or  (Fig.  1,  i)  consists  of  a  sternal  and  a  clavicular 
portion  separated  by  a  cellular  interval  The  sternal  portion  arises 
from  the  whole  length  of  one  side  of  the  sternum  and  from  the 
cartilages  of  all  the  true  ribs  except  the  seventh,  and  is  connected 
below  with  the  aponeurosis  of  the  abdominal  muscles.  The  clavicu- 
lar portion  arises  from  the  inner  or  sternal  half  of  the  anterior  border 
of  the  clavicle,  and  is  separated  from  the  deltoid  muscle  by  another 
cellular  interval,  containing  the  cephalic  vein  and  the  humeral  branch 
of  the  acromio-thoracic  artery.  The  two  portions  are  united  at  their 
insertion  into  the  anterior  or  outer  edge  of  the  bicipital  groove  of  the 
humeras,  the  muscle  being  doubled  upon  itself  near  its  insertion,  so 
that  the  sternal  fibres  pass  behind,  and  reach  higher  up  the  bone 
than,  those  from  the  clavicle.  The  deeper  portion  of  the  insertion  is 
more  tendinous  than  the  superficial  fibres,  which  are  closely  con- 
nected with  the  deltoid. 

The  action  of  the  pectoralis  major  is  to  rotate  the  humerus  inwards 
and  then  cross  it  over  the  chest,  and  the  upper  fibres  may  slightly 


12.  External  oblique. 

13.  Iti  aponeuroiiB :  the  median  line 

to  the  right  of  this  number  is 
the  linea  alba ;  the  curved  line 
to  its  left,  the  linea  semilunaris: 
the  transrerse  lines  above  and 
below  the  number,  the  linefe 
transTerss. 

14.  Poupart's  linment. 

Id.  External  abdominal  ling. 
IG.  Bectos  muscle  of  the  right  side 
brought  into  view  by  the  re- 


moval of  the  anterior  segment 
of  its  sheath;*  posterior  seg- 
ment of  its  sheath  with  ^e 
divided  edge  of  the  anterior 
segment. 

17.  Pyramidalis  muscle. 

18.  Internal  oblique. 

19.  Conjoined  tendon  of  the  internal 

oblique  and  transversalis. 

20.  The  lower  curved  border  of  the 

internal  oblique  muscle. 
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MOflt  the  deltoid  in  xaioiiig  the  arm.  If  the  ann  were  fixed  ahove 
the  chest,  the  miucle  would  drag  the  trunk  upwards,  as  in  climbing. 
It  may  also  act  as  an  extraordinary  muscle  of  inspiration  when  the 
ann  ia  fixed,  as  is  seen  in  the  case  of  asthmatic  persons.  It  iamppUed 
by  the  external  anterior  thoracic  nerve  and  partly  by  the  internal 
anterior  thoracic  nerve.  In  very  well  developed  subjects,  muscular 
slips  are  not  unfrequently  found  lying  at  the  side  of  the  sternum, 
and  superficial  to  the  pectoralis,  with  which  they  may  have  some 
connection  ;  but  they  are  more  frequently  continuous  with  the 
stemo-mastoid  muscle. 

The  Axilla. 

[If  the  arm  is  well  drawn  from  the  side  the  boundaries  of  the 
axilla  or  armpit  will  be  readily  seen,  and  if  the  skin  has  not  been 
already  removed  from  the  posterior  boundary  (latissimus  dorsi),  it 
should  now  be  turned  back.  The  strong  deep  fascia  will  be  seen 
stretching  from  the  pectoralis  to  the  latissimus  dorsi,  forming  the 
base  of  the  conical  space  known  as  the  axilla ;  and  the  student  should 
again  notice  that  it  is  impossible  to  thrust  the  finger  deeply  into  the 
space  so  long  as  the  fascia  is  stretched  by  the  extension  of  the  arm, 
but  that  when  the  arm  is  drawn  to  the  side  the  finger  passes  into  the 
space,  and  can  feel  the  axillary  artery  (if  injected),  and  the  head  of 
tne  humerus  partially.] 

The  lateral  cutaneous  branches  of  the  intercostal  vessels  and  nerves 
are  to  be  found  behind  the  border  of  the  pectoralis  major,  by  carefully 
dividing  the  fascia  parallel  to  the  ribs.  The  first  intercostal  nerve 
has  no  lateral  branch,  but  six  lateral  branches  from  the  upper  nerves 
(from  2nd  to  7th)  will  be  foimd  appearing  at  the  side  of  the  chest, 
between  the  digitations  of  the  serratus  magnus.  Each  lateral 
cutaneous  nerve,  except  that  of  the  second,  divides  into  anterior  and 
posterior  branches,  which  turn  forwards  to  the  pectoral  region  and 
backwards  over  the  latissimus  dorsi  respectively. 

The  lateral  cutaneous  branch  of  the  second  nerve  passes  down  the 
inner  side  of  the  arm  to  join  the  lesser  internal  cutaneous  nerve,  or 
nerve  of  Wrisberg,  and  is  hence  called  the  intercosUhhumeral  nerve. 
The  posterior  branch  from  the  third  nerve  usually  accompanies  and 
joins  this.  These  last  must  be  found  at  once  and  are  to  be  carefully 
preserved. 

[All  the  fat  is  to  be  removed  from  the  axiUa.  and  the  muscles 
cleaned,  so  far  as  they  are  exposed,  care  being  taken  not  to  injure 
the  axillary  vessels  (particularly  the  vein)  and  nerves,  which  are  to 
the  outer  side  of  the  space ;  nor  the  posterior  thoracic  nerve,  which 
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zam  Toiticallj  upon  the  lemtiu  mwniu,  almnt  three  iadiei  from 
the  edge  of  tfae  pectonli*  ;  on  the  •atac^iilu  Teveb  and  aervtm  at 
the  edge  of  tiie  nibMapiikrii,] 

The  Azillft  u  a  cMiical  space  between  the  chert  and  upper  axm, 
and  hat  the  following  boondariea  :-~In  frmt  is  the  pectonlu  nu^or 


muscle,  with  the  minor  beneath  it ;  btkind  are  th 
s  doiei,  and  [«rea  major  mogcles;  to  the  i 


Tig.  2.— The  AiUln. 

(Dmn-a  by  J.  T.  Gray,) 

1.  CrphaUc  Ton. 

15.  Uln[.r  nerve. 

16.  Teres  major. 

3.  Dtltoid. 

4.  Pectoralii  mmor. 

5.  Long  ihoradc  Mien". 

19.  XervoofWtuberg. 

G.  Obliqaiu  eitemua. 

T.  Alar  thoncic  tiUT\: 

21.  Biceps. 

■22.  Middle  »ub«-Bpulac  nerve. 

8.  Sermtiu  m»SLUi.  ' 

a.  Median  nerve. 

10.  LatiHUniu  domi. 

26.  BnBitic    vein    becomius    axUlar 

11.  Aiillaiy  «rterj'. 

rein. 

12.  Porteriot  thoracic  nene. 

28.  Muitulo-BpLTQl  nerve. 

30.  Ttieeps. 

14.  Loaf  rabiciipalar  nerve. 
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seiiattts  magnus,  with  the  four  upper  ribfl  and  intercoetal  muscles  ; 
and  to  the  outer  side  the  upper  part  of  the  humerus  and  the  coraco- 
brachialis  muscle.  The  haee  of  the  cone  has  already  been  seen  to  be 
the  axillary  fascia  stretched  between  the  anterior  and  posterior 
boundaries,  and  the  apex  will  now  be  found  with  the  finger  in  a 
triangular  interval  between  the  clavicle,  the  upper  border  of  the 
scapula,  and  the  first  rib.  The  great  vessels  and  nerves  lie  along 
the  outer  boundary  of  the  space,  the  artery  being  between  the  nervous 
'Cords  and  the  vein  to  their  inner  side,  whilst  the  branches  of  the 
artery  take  a  general  direction  towards  the  thorax.  On  the  inner 
side  of  the  space,  and  imbedded  in  fat  are  the  glands,  ten  or  twelve 
in  number,  which  receive  the  lymphatics  from  the  mamma  and  arm, 
And  which  may  therefore  be  extirpated  when  diseased,  or  incised 
when  suppurating,  without  danger  to  the  large  vessels. 

Opportunity  is  to  be  taken,  before  any  further  dissection  is  made, 
to  expose  the  lower  part  of  the  axillary  arter}^  thoroughly,  as  that  is 
the  portion  of  the  vessel  to  which  a  ligature  may  be  best  applied. 

Surgery. — To  tie  the  axillary  artery :  the  arm  being  drawn  away 
from  the  trunk,  an  incision,  three  inches  long,  is  to  be  made  in  the 
length  of  the  limb,  at  a  distance  behind  the  edge  of  the  pectoral 
muscle  ecjual  to  one-third  of  the  whole  width  of  the  axilla.  On 
dividing  the  deep  fascia,  the  large  axillary  vein  will  come  into  \dew, 
which  must  be  drawn  down  and  held  aside,  when  the  large  ner\'0U6 
<ords  will  be  seen,  and  a  little  dissection  will  expose  the  axillary 
Artery  placed  deeply  between  them.  The  aneurism  needle  is  to  be 
passed  from  below  (in  this  position),  i.e.  between  the  vein  and 
Artery.  When  the  axillary  artery  is  tied  the  circulation  in  the  limb 
will  depend  upon  the  anastomoses  between  the  branches  of  the  artery 
Above  and  below  the  ligature,  t.«.  of  the  superior  and  acromio- 
thoradc  with  the  subscapular  and  circumflex  arteries.  These  last 
will  also  bring,  blood  by  their  anastomoses  with  the  suprascapular 
And  posterior  scapular  arteries  from  the  thyroid  axis. 

[The  clavicular  portion  of  the  pectoralis  major  is  to  be  divided 
vertically  about  its  middle  and  reflected,  without  injuring  the 
cephalic  vein,  when  branches  of  the  acromio-thoracic  artery  and  the 
external  anterior  thoracic  nerve  will  be  seen  entering  its  under 
surface.  The  upper  border  of  the  pectoralis  minor  will  now  be 
exposed,  with  the  costo-coracoid  memorane  above  it. 

The  Costo-Coracoid  Iffembrane  is  the  strong  fascia  seen  im- 
mediately above  the  pectoralis  minor,  where  it  covers  the  axillary 
vasB^  and  gives  passage  to  the  acromio-thoracic  arteiy,  the  cephalic 
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▼ein,  and  the  extenial  anterior  thoiacic  nerve.  It  is  attached  to  the 
coraeoid  pioceaB,  to  the  lower  border  of  the  clavicle,  and  to  the  first 
lib,  and  when  divided  will  be  seen  to  cover  the  axiUary  vessels  and 
nerves  and  to  enclose  the  subclavius  muscle,  being  continued  for 
some  distance  on  the  vesselB,  the  sheath  of  which  it  strengthens. 

The  Sabolavius  (Fig.  1,  5)  is  a  small  muscle  which  arises  by  a 
tendon  from  the  cartilage  of  the  first  rib,  and  is  inserted  into  the 
groove  on  the  under  surfEuse  of  the  middle  third  of  the  clavicle.  It 
is  a  depressor  of  the  clavicle,  and  is  supplied  by  a  special  branch  of 
the  brachial  plexus  above  the  clavicle. 

The  ^eath  of  the  axillary  vessels  is  derived  from  the  fascia  in  the 
neck,  and  passes  beneath  the  clavicle.  It  is  strengthened  by  a 
process  of  t^e  coeto-coracoid  membrane,  and  is  gradually  lost  upon 
the  vessels. 

[The  remains  of  the  costo-coracoid  membrane  and  sheath  of  the 
vessels  are  to  be  carefully  removed  without  injury  to  the  superior 
and  aaomio-thoradc  arteries,  and  the  axillary  arterv  and  vein  and 
brachial  nerves  in  tlieir  upper  part  are  to  be  cleaned.  This  dissec- 
tion will  admit  light  into  tne  upper  part  of  the  axilla,  and  allow  its 
boundaries  and  contents  to  be  better  studied.  The  remainder  of  the 
pectoraJis  major  is  then  to  be  divided  to  expose  the  pectoralis  minor 
with  the  long  thoracic  artery  at  its  lower  border.] 

The  Pectoralis  Minor  (Fig.  1,  6)  is  beneath  the  pectoraUs  major^ 
and  therefore  assists  in  forming  the  anterior  boundary  of  the  axilla. 
It  (trises  from  the  anterior  extremities  of  the  third,  fourth,  and  fifth 
libs,  an  inch  from  their  junctions  with  the  cartilages,  and  is  inserted 
into  the  inner  side  of  the  coraeoid  process  of  the  scapula,  thus  cross- 
ing obliquely  the  axillary  vessels  and  nerves.  The  pectoralis  minor 
would  ^w  the  coraeoid  process  and  scapula  downwards,  but  is 
principally  a  muscle  of  inspiration,  taking  its  fixed  point  from  the 
coraeoid  process,  and  so  raiding  the  ribs.  It  is  supplied  by  the 
internal  anterior  thoracic  nerve. 

[The  pectoralis  minor  is  to  be  divided  two  inches  from  its  inser- 
ti<m,  when  the  axilla^  vessels  and  nerves  will  be  fully  exposed  and 
are  to  be  cleaned.  The  small  nerve  emerging  from  between  the 
artery  and  vein,  and  entering  the  pectoralis  mmor,  is  the  internal 
anterior  thoracic] 

The  Axillary  Artery  (Fig.  2,  11)  is  the  continuation  of  the  sub- 
daviaUy  and  extends  from  the  lower  border  of  the  first  rib  to  the 
lower  border  of  the  insertion  of  the  teres  major.    In  its  upper  part 
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it  is  placed  deeply  in  the  axilla,  but  its  lower  portion  has  been 
already  seen  to  be  comparatively  superficial.  The  artery  is  divided 
into  three  parts,  viz.,  first,  or  that  above  the  pectoralis  minor ;  second, 
or  that  beneath  the  pectoralis  minor ;  and  third,  or  that  below  the 
pectoralis  minor. 

First  part  (from  the  lower  border  of  the  first  rib  to  the  upper 
border  of  pectoralis  minor)  has  in  front  the  pectoralis  major  muscle 
and  the  costo-coracoid  membrane,  and  is  crossed  by  the  cephalic  and 
acromio-thoracic  veins,  and  external  anterior  thoracic  nerve ;  behind, 
it  has  the  first  intercostal  space,  with  a  digitation  of  the  serratos 
magnus  and  the  posterior  thoracic  nerve  (external  respiratory  of 
Bell) ;  to  its  inner  side  is  the  axillary  vein,  and  to  the  outer  the  large 
cords  of  the  brachial  plexus.  This  part  of  the  artery  gives  off  two 
branches,  the  Superior  Thoracic  and  Acromio-thoracic. 

Second  part  (beneath  the  pectoralis  minor)  has  in  front  the  pectoralis 
major  and  pectoralis  minor ;  behind,  at  a  little  distance,  is  the  sub- 
flcapularis,  with  the  posterior  cord  of  the  brachial  plexus ;  to  its 
inner  side  are  the  vein  and  the  inner  cord  ;  and  on  the  outer  side  the 
outer  cord  of  the  plexus.  The  branches  of  this  part  of  the  artery 
are  the  Long  Thoracic  and  Alar  Thoracic. 

Third  part  (from  the  lower  border  of  the  pectoralis  minor  to  the 
lower  border  of  teres  major)  has  the  pectoralis  major  in  front  except 
at  the  lowest  portion,  and  is  also  embraced  by  the  two  heads  of  the 
median  nerve,  which  itself  lies  for  a  short  distance  in  front  of  the 
artery  ;  behind,  it  lies  upon  the  lower  part  of  the  subscapularis,  the 
tendon  of  the  latissimus  dorsi,  and  a  small  portion  of  the  teres 
major  muscle,  together  with  the  musculo-spiral  and  circumflex 
nerves  ;  to  its  inner  side  is  the  axillary  vein,  with  the  inner  head  of 
the  median  nerve  (for  a  short  distance),  the  ulnar,  the  internal 
cutaneous  and  lesser  internal  cutaneous  (Wrisberg)  nerves ;  to  the 
outer  side  is  the  coraco-brachialis  muscle,  with  the  outer  head  of  the 
median,  at  first,  but  lower  down  the  entire  nerve,  and  also  the 
external  cutaneous  nerve,  until  it  pierces  the  coraco-brachialis.  The 
branches  of  this  portion  are  the  Subscapular,  Anterior  Circumflex, 
and  Posterior  Circumflex. 

Branches  of  the  Axillary  Artery  (Fig.  3).*— 

1.  The  superior  thoracic  (3)  is  a  small  branch  supplying  the  side 
of  the  chest  about  the  first  and  second  ribs,  and  anastomosing  with, 
the  intercostal  arteries. 

*  The  branches  of  the  Axillary  Artery  ma^  be  kept  in  mind  by  the  word 
SALASAP;  thus: — Superior  thoracic,  Acromio-tlioracic,  Long  thoracic,  Alar 
thoracic,  Subscapular,  Anterior  and  Posterior  drcumflez. 
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2.  The  aeromio-tiioraeic  {Ihoraeieorhmntraria ;  thoraeie  am)  (i)  ii 
a  large  branch  aiiamg  fix>m  the  arterr  at  the  upper  boidn'  of  tlie 
pectoialia  minor,  and  inunediately  pierdng  the  costo-coracoid  mem- 


btane  to  divide  into  three  bianchea.  One  (thotncic)  runs  forward  to 
supply  the  pectoralis  major,  a  second  (acromial)  Ijackwaids  to  tko 
acromion  process  and  sbonlder,  and  the  third  (humeral)  domwaida 


Fig. 


-The  Ariilary  Art«n-  and  its 

1.  Acromio-thoradc  artery. 

2.  Corto-eoimcoid  membniue  with  cut 

uilLuy  vein. 

3.  BnpniorthonicicBnd  alarthoradr 

4.  Cephdic  rmt. 

6-  LopK  thoracic  lattTy. 

6.  Aiilliirr  utery. 

7.  Pedoralii  minor  (cnl). 

«.  Miuculo-cutancou*  ntrve. 
0.  FertonUii  mHjor  (cut). 


Drnnrbes,  the  Pectoral  JIumIm  beioit 
G.  E.  L.  renree).  ^ 

11.  Serratun  magnu!!. 
li.  Posterior  circumBei:  artery. 
13.  I'oWorior  thoracic  non-e. ' 
U.  rectoraliB  mnjor. 
].).  Subnopular  arterr. 
IC.  L^lnar  nerve. 
17.  Dorealin  wapulu:  nrterr. 
IH.  Internal  cutnneous  nerve. 

19.  (.'ircumflei  Dervc  {draira  down). 

20.  Neo-BofWriibcrpjoinedbyiDter- 

eoito-humeral  nen-e. 
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in  the  groove  between  the  pectoralis  major  and  deltoid  by  the  side  of 
the  cephalic  vein. 

3.  The  long  thoracic  (5)  runs  along  the  lower  border  of  the  pectoralis 
minor  to  the  side  of  the  chest,  where  it  supplies  the  mamma  and  is 
hence  sometimes  called  the  external  mammary  artery.  It  anasto- 
moses with  the  internal  mammary,  intercostal  and  subscapular 
branches.  A  separate  exUrnal  mammary  artery  often  exists  in  females 
and  assists  in  supplying  the  breast 

4.  The  alar  thoracic  (3)  is  a  small  branch  to  the  axillary  glands. 
It  very  seldom  arises  directly  from  the  axillary,  but  generally  from 
one  of  the  other  branches. 

5.  The  subscapular  (15)  is  a  large  branch  which  runs  along  the 
lower  border  of  the  subscapularis  muscle  to  the  side  of  the  chest 
with  the  long  subscapular  nerve,  and  then  supplies  the  adjacent 
parts,  and  anastomoses  with  the  long  thoracic  artery.  An  inch  or 
less  f^m  its  origin  this  artery  gives  off  a  large  branch,  the  dorsalis 
scapuUB  (17),  which  winds  round  the  lower  border  of  the  subscapularis 
muscle  and,  after  giving  an  infrascapular  branch,  disappears  through 
a  triangular  ii[^terval,  bounded  (as  seen  from  the  front)  by  the  long 
head  of  the  triceps,  the  teres  migor,  and  the  subscapularis. 

6.  The  antmor  circumflex  is  a  small  branch  which  winds  round 
the  neck  of  the  humerus  beneath  the  coraco-brachialis  and  biceps, 
which  it  supplies,  giving  also  a  branch  up  the  bicipital  groove  to 
the  shoulder-joint. 

7.  The  posterior  circumflex  (12)  is  larger  than  the  anterior,  and 
winds  behind  the  neck  of  the  humerus  to  supply  the  deltoid,  passinf^ 
through  a  quadrilateral  space  bounded  (as  seen  in  front)  by  the  teres 
major,  subscapularis,  long  head  of  the  triceps,  and  the  neck  of  the 
humerus. 

The  Axillary  Vein  lies  to  the  inner  side  of  the  artery,  being  the 
continuation  of  the  basilic  vein  from  the  lower  border  of  the  teres 
major ;  at  a  variable  point  it  is  joined  by  the  vencs  comites  of  the 
brachial  artery,  and  having  received  branches  corresponding  to  those 
of  the  axillary  artery,  and  the  cephalic  vein  immediately  below  the 
clavicle,  it  ends  in  the  subclavian  vein. 

Brachial  Nerves  (Fig.  4). — The  large  cords  of  the  brachial  plexus 
are  derived  from  the  5th,  6th,  7th,  8th  cervical  and  the  greater 
part  of  the  1st  dorsal  nerves,  which  make  their  appearance  in  the 
posterior  triangle  of  the  neck.  The  nerves  coalesce  and  divide  again 
in  an  irregular  manner  (see  Posterior  Triangle  of  Neck),  but  the 
result  is  that  they  enter  the  axilla  as  three  cords,  lying  to  the  outer 
ode  of  the  first  part  of  the  axillary  artery ;  lying  to  the  inner  and 
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outer  aides  of  and  behind  the  second  portion  of  that  vesael ;  and  the 
several  branches  derived  from  these  trunks,  and  now  to  be  examined, 
more  or  less  surrounding  the  artery  in  its  third  part* 

/  (  External  anterior  thoracic. 

.  {  External  cutaneous. 
(  Outer  head  of  median* 

I  Inner  head  of  median. 
Uhiar. 
Internal  cutaneous. 
Lesser  internal  cutaneous. 
Internal  anterior  thoracic 
I  Musculo-spiral. 
. }  Circumflex. 
(  Three  subscapular  nerres. 


Outer  cord 

Brachial  plexus  formed  by 
5th,  6th,  7th,  8th  cer-  I  t„„^^  ,^i 
Tical,    Md    Ist    dorsal  (  ^^' «*"^ 
n^nres 

Posterior  cord 


The  several  branches  are  to  be  thoroughly  identified,  and  their 
relations  to  the  vessels  ascertained  {vide  Axillary  Artery)  ;  but 
the  description  of  the  majority  is  more  conveniently  taken  at  a  later 
stage  of  the  dissection. 

The  External  anterior  thoracic  nerve  (i  i)  is  a  small  branch  derived 
from  the  outer  cord,  going  to  the  under  surfiEice  of  the  pectoralis 
major,  which  it  supplies. 

The  Internal  anterior  thoracic  nerve  (lo)  is  a  small  branch  from 
the  inner  cord,  which  passes  between  the  axillary  artery  and  vein  to 
supply  the  pectoralis  minor  and  communicate  with  the  preceding 
nerve. 

The  Circumflex  (Fig.  3,  19)  is  a  lai^ge  nerve  from  the  posterior 
cord,  and  lies  behind  the  axillary  artery  for  a  short  distance,  leaving 
it  then  to  accompany  the  posterior  circumflex  artery  through  the 
quadrilateral  space  already  described,  and  winding  round  the 
humerus  to  the  deltoid,  to  which  it  will  be  subsequently  traced. 

Three  Subscapular  nerves  (Fig.  4,  27,  28,  29)  are  derived  from  the 
posterior  cord.  The  long  subscapular  nerve  ia  seen  at  the  lower 
border  of  the  subscapuloris  muscle  accompanying  the  artery,  and 
ends  in  the  latissimus  dorsi,  sometimes  giving  a  branch  also  to  the 
upper  part  of  the  teres  major.  The  two  shorter  subscapular  nerves 
will  be  better  dissected  when  the  arm  is  removed  ;  they  enter  the 
subscapularis  and  teres  major  muscles,  and  supply  them. 

The  Posterior  or  long  thoracic  nerve  (external  respiratory  of  Bell) 
(16)  lies  upon  the  serratus  magnus,  which  it  supplies,  and  is  one  of 
the  supra-clavicular  branches  of  the  brachial  plexus,  being  derived 

^  The  brachial  plexus  may  consist  occasionally  of  only  two  cords  when  it 
enters  the  axilU ;  m  which  case  a  third  cord  is  formed  below  the  clavicle  by  the 
union  of  branches  derived  from  these  two  cords,  the  relations  to  the  artery  re- 
maining the  same  as  are  giren  abore. 
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boat  the  fifth  and  sixth  aerres,  with  an  occasiouftl  hnnch  from  the 
seventh ;  it  clewendB  behind  the  brachial  cords  and  axillary  yeuehi 
to  its  dietribalion  upon  the  Bniface  of  the  semtus. 


The  Berratot  Uagnaa  (Fig.  4,  32)  coverg  the  side  of  the  cheat, 
writing  bj  eight  digitationa  from  the  outer  Bur&ces  of  the  eight 


Fig.  t— The  QcrvM  of  the  Aiilla  (from  Hinchfild  mi  Levoill*) . 


1.  Solentu  mediuB. 
3.  ScalcDiu  KDtirui. 

3.  Cord  fonned  by  fitb  and  6th  ccr- 

4.  7Bi  cetTic»l  nerre. 
6.  SnprawapnUr  nerve, 

6.  BubcUviui  arterv  (vut). 

7.  Inintioii  of  nibclaTiu*. 

(L  Cotd  formed  by  8U1  eerricol  and 

lit  donal  nerrei. 
9.  P«Gto»lii  major  (reBectod). 


10.  Inlerual  anterior  thoracie  ul 

11.  Eitenul  imtericir  thoracic  nene, 

12.  Origin  of  lubcUriiu, 

13.  Pectoralis  minor  (reBaeted). 

14.  Intenul  cutaoeoiu  nerre. 

15.  Axilliry  u-tery  ^CDt). 

16.  PorterioTtliantcie  netrc  (Bull). 
IT.  Uoaculo-eutaneoiu  nerre. 

IB.  Oiicia  of  pMtonlia  minor. 
19.  Uedun  nerve. 
SO.  Kcrre  of  Wruberg, 
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upper  ribs,  the  first  digitation  being  of  large  size,  and  attached  to 
the  second  as  well  as  to  the  first  rib.  The  fibres  have  a  general 
direction  backwards  to  the  inner  surOace  of  the  base  of  the  scapula, 
where  they  are  iruertedy  but  the  first  two  digitations  unite  to  form  a 
thicker  portion  corresponding  to  the  surfeice  at  the  upper  angle, 
while  the  last  four  form  a  still  larger  bundle,  corresponding  to 
the  sui&ce  at  the  inferior  angle  of  the  scapula.  These  last  slips 
interdigitate  with  the  external  oblique  muscle  of  the  abdomen. 
The  serratus  magnus  is  a  great  muscle  of  forced  inspiration,  taking 
its  fixed  point  from  the  scapula,  which  is  firmly  held  by  the 
rhomboids  and  levator  onguli  scapulse  muscles,  and  thus  raising  the 
ribs.  If  the  muscle  has  the  ribs  for  its  fixed  point,  the  scapula 
is  drawn  forward,  the  bone  gliding  over  the  ribs  and  a  quantity 
of  loose  cellular  tissue  which  lies  upon  them,  and  the  strong 
bundle  inserted  into  the  lower  angle  serving  to  antagonize  the 
levator  anguli  scapulaB  and  rotate  the  scapula  so  as  to  raise  the  arm 
above  the  head.  The  serratus  is  supplied  by  the  posterior  thoracic 
nerve. 

Lisertiofis of  theLatUatmiis  Dorsi  and  Teres  Major, — The  upper  part 
of  the  latbisimus  winds  round  the  lower  angle  of  the  scapula,  which  it 
envelopes  in  a  sort  of  fold,  and  ends  in  a  broad,  thin  tendon>  which 
posses  in  front  of  the  teres  major  to  be  inserted  into  the  bottom  of  the 
bicipital  groove  of  the  humerus  above  the  level  of  the  teres  major. 
The  tendon  of  the  latissimus  dorsi,  like  that  of  the  pectoralis  major, 
is  twisted,  so  that  the  fibres  of  the  muscle  which  were  highest  at 
their  origin  are  lowest  at  their  insertion,  and  ince  versd,  and  it  is  the 
narrowest  of  the  three  tendons  inserted  into  the  bicipital  groove. 

The  teres  major,  which  is  fleshy  throughout,  passes  behind  the 
tendon  of  the  latissimus,  being  more  or  less  incorporated  with  it, 
and  is  iiuerted  into  the  inner  or  posterior  edge  of  the  bicipital  groove 
exactly  opposite  tlie  pectoralis  major,  a  bursa  being  formed  between 
the  insertions  of  the  latissimus  and  teres. 

Opportunity  should  be  taken,  when  the  clavicle  is  divided  by  the 
dissector  of  the  neck,  to  trace  the  axillary  nerves  to  their  origins, 
and  to  study  the  brachial  plexus,  the  description  of  which  is  given 
with  the  "  Posterior  Triangle." 


21.  Coraco-brachialic. 

22.  Intercoflto-hmneral  nerve. 

23.  Uhiar  nerve. 

24.  Subtcapularifl. 
26.  Brachial  artery. 

26.  Lateral  cutaneoiu  branch  of  3nl 
intercostal  nerve. 


27.  Middle  Bubscapular  nene. 

28.  Short  subscapular  ner>-e. 

29.  Ixmg  subscapular  nen-e. 

30.  Pectoralis  major  (cut). 

31.  Basilic  vein. 

32.  Serratus  magnus. 

33.  LataBomnA  dom. 
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The  Front  of  the  Upper  Arm. 

[An  incision  is  to  Le  made  down  the  front  of  the  arm  to  three 
inches  below  the  bend  of  the  elbow,  and  the  skin  is  to  be  reflected 
on  each  side  for  a  conple  of  inches,  to  allow  of  the  dissection  of  the 
superficial  nerves  and  veins.] 

The  Internal  Cutaneous  Nerve  (Fig.  5,  8)  is  to  be  followed  out 
from  the  inner  cord  of  the  plexus  to  the  fore-arm.  It  lies  at  first  to 
the  inner  side  of  the  axillary  artery,  and  then,  piercing  the  deep 
fascia  at  or  near  the  point  at  which  the  basilic  vein  enters,  it  runs  in 
front  of  the  inner  condvlo  and  either  over  or  under  the  median 
basilic  vein,  to  end  in  branches  to  the  inner  side  of  the  fore-arm.  A 
posterior  branch  winds  above  the  inner  condyle  to  the  back  of  the 
fore-arm. 

The  liesser  Internal  Cutaneous  Nerve  (nerve  of  Wrisberg) 
(Fig.  5,  2),  after  joining  with  the  intercosto-humeral  nerve,  pierces 
the  fascia  at  a  variable  point,  and  supplies  the  lower  third  of  the 
inner  side  of  the  upper  arm  behind  the  internal  cutaneous  nerve.  It 
is  not  always  present. 

A  ctUaneou^  branch  of  the  musculo-qural  nerve  appears  on  the  inner 
side  of  the  upper  arm,  below  the  t^res  major,  and  is  distributed  to 
the  skin.     (Fig.  5,  6.) 

[The  veins  of  the  arm  are  very  variable,  and  the  best  way  of 
dissecting  them  therefore,  will  be  to  follow  both  basilic  and  cephalic 
veins  down  to  the  elbow,  and  to  trace  out  their  radicles.] 

The  Median  Vein  (Fig.  5,  14)  is  near  the  centre  of  the  fore-arm 
and  divides  into  two  branches,  the  median  haMlic  and  median  cephalicy 
which  pass  obliquely  inwards  and  outwards  respectively,  to  assist  in 
forming  the  basilic  and  cephalic  veins.  Piercing  the  deep  fascia 
near  the  centre  of  the  bend  of  the  elbow  is  the  profunda  vein,  which 
joins  the  median  near  its  point  of  bifurcation,  and  forms  a  communi- 
cation between  the  vence  comiks  of  the  arteries  of  the  fore-arm  and 
the  8Ui)erficial  veins,  the  direction  of  the  current  of  blood  varying 
in  different  subjects. 

The  Anterior  and  Posterior  Ulnar  Veins  (Fig.  6,  12)  end  on 
the  inner  side  of  the  fore-ami  in  a  single  trunk,  which  unites  with 
the  median  basilic  to  form  the  basilic  vein. 

The  Basilic  Vein  (Fig.  5,  10)  riuis  up  the  inner  side  of  the  arm 
to  about  its  middle,  where  it  pierces  the  deep  fascia  and  becomes 
the  axillary  vein,  receiving,  at  a  variable  point,  the  vensD  comites  of 
the  brachial  artery.  To  the  inner  side  of  the  basilic  vein,  and 
About  an  inch  above  the  condyle  is  a  lym])hatic  gland  of  small  size. 
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Tlie  Bsdial  V«m(Fig.  5,  ii)  ascends  on  tbe  oaterside  to  join  the 
medun  cephalic  and  form  the  Oeph&lic  Vein  (5),  whioli  paasea  np 
the  OQter  dde  of  the  aim,  between  the  pectoralis  major  and  Uie 
deltoid,  wid  has  already  been  traced  to  its  temdnation  in  tbe  axillary 


Tba  Ifwlian  BaaiUc  Vein  hot 
impcntant  relationa,  since  it  lies  su- 
perfidallf  to  the  bfachial  aiteiy,  and 
croeses  over  or  under  the  internal 
cntoneous  nerve.  It  is  the  vessel 
umiallf  selected  foi  Tencosection  on 
oceonut  of  ita  size ;  and  protection  is 
afforded  to  the  arterj  lienealh,  by 
the  interpoaitioa  of  .1  process  of 
fascia  (bicipital  or  semi-lunar)  which 
is  connected  with  the  tendon  of  the 
Iricepa,  and  may  now  be  defined. 

The  Httdian  CepboUc  Vein  is  of 
smaller  size  and  crosses  the  tendon 
of  the  biceps,  close  to  the  outer 
side  of  which,  and  beneatlt  the  vein, 
the  Zxtemal  Cutaneous  Nerve 
(Fig.  5,  9)  makes  it«  appearance  and 
enpplies  the  adjacent  parts.  Alicive 
and  to  the  outer  Hide  of  the  external 
cntaneons  nerve  will  be  foimd  two 
eitemal  catancous  branches  of  the 

Fig.  fi.— SaurSciBl  duKction  of  the  ami 
(from  Einchfeld  and  Lc^'eill^). 

1.  Acramial     nenes     fnnu     suji^ilii  iul 

atrrieal  pleiue, 

2,  Kerro  ot  Wraberg. 

3,  3.  CirciunfleT  nen'e. 

4.  Interootto-humeiBl  ncrvt'. 

6.  Cephalic  Tcdn. 

€.  Int«niaIoutueou>bniDFhaf  muitiilo- 
■pinlDerre. 

7.  7.  Eztenul    cutaneous   branchea   of 

iniucul<h(piTal  Dcnre. 

8.  Intenul  cutueous  nerve. 

9.  Ertemalci 

10.  Builic  n 

11.  BadialTd 
IS.  tJIiurTeii 
11.  Hediau  v 


Pig.  a. 


1  diiiding  inln  median- 
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muaculo-spiral  nerve  (7),  the  upper  and  smaller  one  running  along 
the  cephalic  vein  to  the  upper  part  of  the  front  of  the  fore-aim  ;  the 
lower  passing  to  the  back  of  the  fore-arm.  Close  to  the  deltoid  may 
be  found  one  or  two  cutaneous  branches  of  the  circumflex  nerve  (3}. 

The  deepfatcia  of  the  arm  is  sufficiently  seen  in  following  the 
superficial  vessels  and  nerves.  It  is  continuous  with  the  fascia  of 
the  axilla  and  fore-arm,  and  is  attached  to  ridges  above  the  condyles 
of  the  humerus,  forming  the  external  and  internal  intermuscular 
septa,  which  give  attachment  to  muscular  fibres.  The  internal  is 
the  stronger,  and  is  pierced  by  the  ulnar  nerve  and  inferior  profunda 
and  anastomotica  magna  arteries.  The  external  is  pierced  by  the 
musculo-spiral  nerve  and  superior  profunda  artery. 

[The  muscles  of  the  front  of  the  arm  are  now  to  be  cleaned 
together  with  the  vessels  and  nerves,  but  the  fascia  on  the  upper 
part  of  the  muscles  of  the  fore-arm  need  not  be  disturbed.] 

The  Biceps  (Fig.  6,  7)  is  the  superficial  muscle  of  the  upper  arm, 
and  arises  by  two  heads  which  generally  imite  in  the  upper  third  of 
the  arm,  but  occasionally  remain  distinct  nearly  tc  their  insertions. 
The  long  or  outer  head  cannot  be  fully  traced  at  present,  since  it  arises 
within  the  capsular  ligament  of  the  shoulder-joint  from  the  top  of 
the  glenoid  cavity,  and  also  from  the  glenoid  ligament.  Traversing 
the  joint  and  enclosed  iu  a  tube  of  synovial  meml^rane,  the  tendon 
enters  the  bicipital  groove  of  the  Immerus,  and  is  seen  to  emeige 
from  the  capsular  ligament  and  lie  upon  the  tendon  of  the  latissimus, 
and  between  the  insertions  of  the  pcctoralis  major  and  teres  major 
muscles.  The  short  or  inner  head  arises  from  the  coracoid  process  of 
the  scapula,  in  common  with,  but  to  the  outer  side  of,  the  coraco- 
brachialis,  and  the  two  heads  unite  to  form  a  large  fleshy  belly. 
The  fibres  converge  to  a  broad  tendon,  from  which,  immediately 
above  the  elbow-joint,  an  expaninion,  called  the  bicipital  or  semilunar 
fascia,  is  given  off  to  join  the  fascia  on  the  upper  and  inner  part  of 
the  fore-arm  (Fig.  8,  16).  This  must  be  divided  in  order  to  follow 
the  tendon  of  the  biceps,  which  passes  deeply  to  be  inserted  into  tho 
back  of  the  bicipital  tubercle  of  the  radius,  a  bursa  being  placed 
between  the  tendon  and  the  upper  smooth  surface  of  the  tubercle. 
The  tendon  becomes  flattened  near  its  insertion,  and  is  twisted  so  that 
its  outer  edge  becomes  anterior.  The  action  of  the  biceps  is  to  supinate 
the  fore-arm,  and  then  flex  it  upon  the  upper  arm  (as  in  drawing 
a  cork),  being  a  good  example  of  force  applied  to  a  lever  of  the  third 
order.    Its  action  as  an  extensor  of  the  upper  arm  is  veiy  slight. 

The  Coraco-brachialis  (Fig.  6,  6)  arises  from  the  tip  of  the 
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Fig.  6. 


eomcoid  proceas,  in  common  with,  but  to  the  inner  aide  of,  the  short 
bead  ot  tha  Ineepa.  It  ia  genenll;  perced  bj  the  external  cataneous 
nerre,  and  ia  interted  on  the  innei  dde  of  the  ehaft  of  the  hnmenu 
about  its  middle,  and  exactly  oppodte  the 
inMition  of  the  deltoid.  It  adducta  and 
flftTffa  t^a  humeraa. 

The  Braohiiilia  aaticua  (Fig.  8,  it), 
arita  from  the  Tront  of  the  shaft  of  the 
hnmenu  in  ita  lowei  half ;  it  baa  two 
alipa  which  embrace  the  inaertiou  of  the 
deltoid,  and  the  fibres  hare  also  an  ex- 
t«niiTe  attachment  to  the  internal  inter- 
mDacnlar  aeptnm,  and  a  Bmaller  one  to  the 
nppet  part  of  the  external  intermuscular 
aeptnm  above  the  supinator  longna.  It  is 
imerled  into  a  triangular  surface  on  the 
front  of  the  coronoid  process  of  the  nlna, 
corering  the  front  of  the  elbow  joint  It 
in  the  direct  HezoT  of  the  fore-aTm  upon 
the  upper  arm. 

The  biceps,  coraco-bracliiolifl,  andbrachi- 
alis  anticna  ore  lupptittl  by  the  extcmul 
or  muBcnlo-cutaneous  nerve ;  and  the 
biachialis  anticus  has  an  additional  supply 
from  the  musculo-spiral  nerve,  which  is 
cloae  to  ita  outer  border,  lying  deeply  be- 
tween it  and  the  supinator  longus. 

The  Brachial  Artery  {Fig.  8,  14)  ia  the  direct  continuation  of 
the  axillary,  and  extends  from  the  loner  border  of  the  teres  major 
to  the  point  of  bifurcation  into  radial  and  ulnar  arteries,  which  is 
nanally  a  quarter  of  an  inch  below  the  bend  of  the  elbow.  The 
Blteiy  ia  superficial,  or  at  least  crossed  by  no  muscle,  in  the  whole  of 
ita  course,  and  it  gradually  turns  from  the  inner  side  of  the  arm  to 
the  middle  of  the  bend  of  the  elbow. 

In  front  ii  has  the  skin  andfascia,  with  Ihe  basilic  vein  at  the  lower 


Fig.  e.— Muscles  of  the  snterioi 

1 .  Coracoid  pn>c«s  of  thq  scapulH. 

2.  Coraco-clsTiculsr   ligament   (t 

3.  CoTMO-acromial  ligament. 
i.  Sabanpaluii. 

6.  Ten*  major. 


aspect  of  the  upper  aim  (frDm  Wilson). 
6.  Coraco-biaohiiJia. 
8.  Upper  end  of  the  radius. 
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part,  and  about  the  middle  of  the  arm  it  is  generally  crossed  by  the 
median  nerve  (but  the  nerve  may  pass  beneath  the  vessel) ;  at  the 
bend  of  the  elbow  it  is  also  crossed  by  the  bicipital  feuscia,  and  has 
the  median  basilic  vein  superficial  to  it  Behind  it  has  fint  the 
musculo-spiral  nerve  and  superior  profunda  vessels,  which  separate 
it  from  the  long  head  of  the  triceps,  and  then  rests  upon  a  small 
portion  of  the  internal  head  of  the  triceps  ;  next,  on  the  insertion  of 
the  coraco-brachialis  ;  and  afterwards  upon  the  brachialis  anticua  icx 
the  rest  of  its  course.  To  the  oiUer  side  is  the  median  nerve,  with 
tiie  coraco-brachiaHs  muscle  for  a  short  distance,  and  afterwards  the 
biceps  muscle,  which  is  the  guide  to  the  vessel  in  applying  a  ligature. 
To  the  inner  side  is  the  ulnar  ner\'e  as  far  as  the  internal  inter- 
muscular septum,  and  oftcnvards,  from  a  varying  point,  the  median 
nerve,  which  continues  in  close  relation  to  the  vessel  for  the  rest  of 
its  course.  Tlie  basilic  vein  lies  to  the  inner  side  of  the  artery  in 
the  upper  part,  after  piercing  the  deep  fascia. 

Sur^ry. — To  tie  tJie  hradiial  arUry  (Fig.  7).  An  incision,  three 
inches  long,  is  to  be  made  close  to  and  exposing  the  inner  edge  of  the 
biceps  in  the  middle  third  of  the  ann.    A  little  dissection  i)arallel  to 


the  muscle  vdW.  expose  the  median  nerve,  and  the  artery  will  be 
found  in  close  relation  to  it,  and  generally  to  its  outer  side  in  this 
position,  but  this  will  vary  in  different  bodies.  The  needle  is  to  be 
passed /rom  the  nerve,  care  being  taken  of  the  veme  comites. 

When  the  brachial  artery  is  tied,  the  circulation  in  the  limb  will 
be  maintained  by  the  anastomoses  between  the  branches  of  the 
artery  above  and  below  the  ligature,  viz.,  of  the  superior  profunda, 
and  poesibly  of  the  inferior  profunda  above,  with  the  anastomotica 
magna,  and  with  the  recurrent  branches  of  the  radial,  ulnar,  and 
interosseous  arteries  below. 


Fig.  7. — Indaions  for  tyiog  the  brachial,  radial,  and  ulnar  arteries  (from 
Forgusion'i  «  Practical  Surgery  "). 
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The  Bruiolie*  of  the  bracbiftl  artei7  oi 

1.  AfiucMJor,  uiaing  at  varioiu   points  to   supply   the   1 

S.  Nutritioiu,  which  enten  the  foiainen  on  the  iimer  side  of  the 
hnmeros  about  tlie  middle  of  the  bone,  and  has  &  gcnetsl  diieclioii 
(ominb  the  elbow. 

3.  The  Superior  pnfruida 
which  eomee  off  &cim  the  inner 
aide  of  the  artery,  just  below 
the  teres  major,  and  immediately 
joining  the  muacnlo -spiral 
accompaniea  it  between  the  lou); 
and  inner  heads  of  the  triceps 
and  round  the  hnmerus  to  the 
outer  nde.  It  now  may  be 
with  the  nerve  between  the  bra- 
^•Mwli'  anticua  and  BU]iiuatar 
longna  in  front  of  the  elbow, 
where  it  uiastomoses  with  the 
radial  recurrent  artery.  It  givG» 
off  mnaeular  blanches  ( principally 
to  the  tncepe),  one  long  bnincli 
I   the   anconeus    and 

k  of  the  elbow,  which  will  be 


Fig.  8.— Doep  disacctiou  of  thr  (r 
the  upper  ana  (from  ""' 
uul  LeveiUe). 

1, 1.  MaiculD.ru[anrau«  r 
3.  Pntonlu  minor. 

3.  Deltoid. 

4.  Axilluj  Bitery. 

5.  Tendon  of  pectorolia  mi 
6,6.  Median  uen-e. 
J,  7.  Bicepi. 
8,  8.  Ulnu  nerro. 
B.  Conwo-biBchiBlu. 

10, 10.  Internal  cutoiiMiiu 

11.  Bmchialia  Rntiirui. 

12.  Nerre  of  WriiberR. 

13.  HuMula-npiial  nerve. 
14, 14.  Bruhinl  artery. 


IS.  : 


upin, 


ongus. 


IS.  Bicipital  fucU. 
17.  Cutaneoiu    lironi'h 
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afterwards   seen   to  anastomose   with  the  interosseoiis   recmrent 
aiteiy. 

4.  The  Inferior  profunda,  which  arises  at  a  variable  distance  below 
the  preceding,  or  in  common  with  it,  and  passes  with  the  ulnar  nerre, 
behind  the  internal  intermuscular  septum.  It  runs  with  the  nerve 
to  the  groove  between  the  inner  condyle  and  the  olecranon,  and 
there  joins  the  posterior  ulnar  recurrent  artery, 

5,  The  Anctstomotic,  wliich  arises  an  inch  and  a  half  above  the 
elbow  and  runs  directly  inwards,  piercing  the  internal  intermuscular 
septum  and  supplying  the  parts  about  the  elbow.  It  anastomoeet 
with  the  inferior  profunda  and  anterior  and  posterior  ulnar  recurrent 
arteries,  and  gives  a  branch  to  join  the  superior  profunda  behind  the 
humerus. 

Irregularities  of  the  Brachial  artery. — The  point  of  bifurcation  is 
occasionally  much  higher  than  the  bend  of  the  elbow,  so  that  two 
large  vessels  may  be  found  side  by  side  in  any  part  of  the  arm  from 
this  cause,  or  from  an  extra  branch  (generally  the  radial)  being  given 
oflf  high  up.  Vam  aberrant ia,  or  irregular  branches  connecting  the 
brachial  or  axillary  vessels  with  either  radial  or  ulnar  arteries,  are 
also  occasionally  found.  The  two  profunda  branches  not  uncom- 
monly arise  together,  and  occasionally  there  is  an  axis  common  to  all 
the  branches  of  the  brachial. 

Venad  Comites  are  in  close  relation  with  tlie  brachial  artery,  and 
receive  twigs  corresponding  to  its  branches  :  they  unite  with  the 
axillary  vein, 

Nervks  of  the  Arm. 

The  Median  Nerve  (Fig.  8,  6)  is  derived  from  the  outer  and 
inner  cords  of  the  brachial  plexus  by  two  roots,  which  embrace  the 
axillary  artery  in  the  third  part  of  its  course.  The  nerve  afterwards 
lies  to  the  outer  side  of  the  axillary  artery  for  a  short  distance,  and 
continues  in  the  same  relation  to  the  brachial  arteiy  for  about  half 
its  length ;  then,  crossing  either  over  or  tmder  that  vessel,  the  median 
nerve  lies  to  its  inner  side,  and  continues  in  the  same  relation  to  the 
bend  of  the  elbow.  The  median  nerve  ortlinarily  gives  off  no  branch 
in  the  upper  arm,  but  occasionally  commimicates  with  the  external 
cutaneous  nerve. 

The  External  Cutaneous  Kerve  (musculo-cutaneous)  (Fig.  8,  i) 
arises  from  the  outer  cord  of  the  brachial  plexus  in  common  with  the 
outer  head  of  the  median,  and  lies  to  the  outer  side  of  the  median 
nerve  and  the  axillary  vessels  for  a  short  distance.  It  then  pierces 
the  coraco-brachialis  obliquely  (hence,  it.  perforam  Cauerii)^  and 
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bATing  given  a  branch  to  that  muscle,  it  lies  between  the  biceps  and 
the  brachiaHs  anticns,  both  of  which  muscles  it  supplies.  It  finally 
becomes  cutaneous  at  the  outer  side  of  the  tendon  of  the  biceps  just 
above  the  bend  of  the  elbow,  where  it  has  been  already  seen  to  lie 
beneath  the  median-cephalic  vein. 

The  Ulnar  Kerve  (Fig.  8,  8)  arises  from  the  inner  cord  of  the 
brachial  plexus,  and  lies  close  to  the  inner  side  of  the  axillary  vessels, 
and  afterwards  in  a  similar  relation  with  the  upper  part  of  the 
brachial  artery.  It  leaves  that  vessel  about  the  middle  of  the  arm, 
piercing,  and  then  running  behind,  the  internal  intermuscular  septum, 
accompanied  by  the  inferior  profunda  artery,  to  the  interval  between 
the  internal  condyle  and  the  olecranon  process.  The  ulnar  nerve 
gives  no  branch  in  the  upper  arm. 

The  Muflculo-spiral  Nerve  (Fig.  8,  13)  is  derived  from  the 
posterior  cord  of  the  brachial  plexus,  and  lies  at  first  behind  the 
axillary  arteiy  and  upon  the  subscapularis  muscle  witli  the  circumflex 
nerve.  It  then  rests  upon  the  latissimus  dorsi  and  teres  major,  and, 
after  gi>'ing  off  a  cutaneous  branch  to  the  inner  side  of  the  arm, 
winds  backwards  around  the  humerus,  lying  against  the  inner  head 
of  the  triceps  and  disappearing  between  it  and  the  long  head  of  that 
muscle.  Branches  supplying  the  triceps  can  now  be  seen,  and  in  a 
subsequent  dissection  the  nerve  will  be  followed  through  the  fibres  of 
that  muscle.  Its  lower  portion  is  now  visible  between  the  supinator 
longus  and  brachialis  anticus,  to  both  of  which  and  to  the  extensor 
carpi  radialis  longior,  a  branch  may  be  traced  ;  tho  division  into 
radial  and  posterior  interosseous  nerves  is  also  to  be  dissected  out. 

The  Bend  of  the  Elbow. 

[The  boundaries  of  the  space  in  front  of  the  elbow  are  now  to  be 
exposed  by  removing  the  fascia  from  the  muscles  of  the  fore-arm  to 
the  extent  to  which  the  skin  has  been  already  reflected,  the  tendons 
of  the  biceps  and  brachialis  are  to  be  thoroughly  cleaned,  and  the 
fibres  of  the  supinator  brevis  in  the  floor  of  the  space  carefully 
dissected.] 

The  Triangle  in  front  of  the  Elbow  (Fig.  9)  is  bounded  above 
by  an  imaginary  line  drawn  across  the  arm  above  the  condyles, 
and  below  the  apex  is  formed  by  the  junction  of  the  pronator  teresi 
and  supinator  longus  two  inches  below  the  joint.  The  external 
boundary  is  the  supinator  longue,  the  internal  the  pronator  teres, 
whilst  the  floor  is  formed,  first,  by  the  lower  part  of  the  brachialis 
anticus,  and  afterwards  by  the  oblique  fibres  of  the  supinator  brevis, 
which  however  cannot  be  seen  until  the  space  \a  o^tv«\  xt^.  '^^ 
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relations  of  the  superficial  veins  and  nervee  have  lieen  already 

examined  (p.  20),  and  the  eoatenU  of  the  space  are  now  seen  to  be  (1) 

the  median  nerve,  {2}  the  brachial  artery,  and  (3)  the  tendon  of  the 

bicepa,  which  lie  in  thai  order  from  within  outwards.*    The  median 

nerve  (j)  lies  nearly   verti- 

Fi;,'.  !*.  cally  in  the  space,  and  diiap- 

■K  jA  pearsbetweeu  theheadsof  the 

K,         .^tfV^k.        Y  pronator  toree :  the  brachial 

I'      ^^P*   ^^V         '  artery  (4)    usually  bifurcates 

'-\  rnKSk'--   '     Tlk     ^  ''^'"  "^'"^  '^^  ulnar  upon 

¥  M^lb   'i'  ''  J  K     1  ^'^  insertion  of  the  brachiidis 

tMBpBft>i-':'-ll  Hl  *  imticuB,    the    radial    resting 

!  wl W*    ''r    «I  Wfc  1  against    the    tendon   of    the 

biceps  and  supinator  bicTis, 

and  the  ulnnr  lying  upon  the 

brachialia    till   it  disappeus 

beneath   the  ^ironator  terea. 

The   twisting  of  the  bicepa 

tendon  has  ulready  been  re- 

By  slightly  displacing  the 
supinator  longua  outwards, 
the  musculo-Hpiral  nerve  will 
be  seen  lying  between  it  and 
the  brachialia  anticus  and 
dividing  into  radial  and  poa- 
terior  interosseous  nerves  ; 
but  this  neiTii  is  nul,  strictly  speaking,  in  the  triangle.  The  radial 
nerve  may  be  traced  for  a  short  distance  upon  the  supinator 
brevis,  wUlst  the  poateriot  interosseooa  can  be  seen  entering  its 
fibres. 

It  is  supposed  that  by  the  time  the  dissection  of  the  bend  of  the 

elbow  is  Bttisbcd  tlie  subject  will  be  turned,  in  which  case  the 

student  of  Uie  arm  should  dissect  the  first  two  laj'ers  of  the  muscles 

of  the  back  (see  Dissection  of  the  Back),  proceeding  afterwards 

•  .Udficisl  Memorj",  HAT. 

Fig.  9.— The  bead  of  the  elbow  (from  UniTetsity  College  Hiueum). 

1.  Bicepa.  u.  Anutomouj  of  miperior  profonda 

2.  Heduu  nerre.  with  radial  recunent. 

3.  Huscuto-ipiral  Dcrre.  6.  Biacbialii  uticui. 

4.  BiBcbiel  tatery  nnd  veins.  7.  Supinstor  longus  (lumod  back), 

H.  Pronator  tnet. 
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with  the  following  cUssections.  If  necessary,  however,  the  dissection 
of  the  front  of  the  fore-arm  may  be  proceeded  with  first  Since 
in  some  diBsecting-rooms  the  dissector  of  the  arm  has  no  part  in  the 
back,  the  following  directions  are  given  for  the  removal  of  the 
limb : — 

[The  two  superficial  layers  of  the  muscles  of  the  back  comprise 
the  trapezius,  latissimus  dorsi,  rhomboidei,  and  levator  anguli 
8capid».  These  having  been  divided,  the  suprascapular  artery  and 
nerve  and  omo-hyoid  muscle  are  to  be  traced  to  the  upper  border  of 
the  scapiday  and  the  posterior  scapular  artery  followea  between  the 
rhomboidei  and  the  back  of  the  serratus  ma^us.  If  the  clavicle  has 
been  already  divided  in  the  dissection  of  the  neck,  the  scapula  can 
now  be  drawn  away  from  the  ribs  and  will  be  seen  to  be  attached 
solely  by  the  serratus  magnus,  between  which  and  the  ribs  is  a  quan- 
tity of  loose  areolar  tissue  which  enables  the  bone  to  glide  smoothly 
upon  the  thorax.  The  serratus  magnus  having  been  divided,  and 
the  clavicle  cut  at  its  middle  if  still  entire,  the  axillary  vessels  and 
nerves  are  to  be  severed  after  being  tied  together,  and  the  entire  limb 
removed  from  the  trunk.] 

Parts  about  the  Scapula. 

[The  limb  having  been  placed  on  the  table,  it  is  advisable  ta 
id^tify  again  the  several  insertions  of  muscles  on  the  scapula,  cutting 
each  muscle  to  about  an  inch  in  length.] 

The  trapezius  extends  along  the  whole  length  of  the  upper  border 
of  the  spine  of  the  scapula  and  for  the  outer  third  of  the  posterior 
border  of  the  clavicle.  The  omo-hyoid  arises  from  the  upper  margin 
of  the  scapula  close  to  the  notch  and  from  the  transverse  ligament. 
The  levator  anguli  scapulao  is  inserted  into  that  part  of  the  base  of 
the  scapula  which  is  above  the  spine,  the  rhomboideus  minor  into 
the  part  opposite  the  spine,  and  the  rhomboideus  major  into  the 
base  below  the  spine,  by  means  of  a  tendinous  arch  to  which  the 
muscular  fibres  are  attached.  The  serratus  magnus  is  inserted  into 
the  inner  surface  of  the  base  of  the  scapula  for  its  whole  length,  but 
the  fibres  are  much  thicker  at  the  upi)er  and  lower  angles  than  in 
the  centre. 

[A  small  block  is  now  to  be  placed  beneath  the  lower  border  of 
the  scapula  so  as  to  put  the  deltoid  on  the  stretch,  nud  the  remainder 
of  its  fibres  are  then  to  be  cleaned,  notice  being  taken  of  one  or  two 
small  branches  ol*  the  circumflex  nerve  which  turn  round  its  posterior 
border,  and  of  a  few  descending  acromial  branches  from  the  super- 
ficial cervical  plexus  (Fig.  5,  i)  which  supply  the  skin  of  the 
shoulder.] 
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The  Deltoid  Muscle  (Fig.  10,  6)  arises  from  the  outer  half  or 
thixd  of  the  anterior  border  of  the  clavicle  and  from  the  lower 
border  of  the  acromion  and  spine  of  the  scapula.  Its  strong  coarse 
fibres  converge  to  a  point,  and  are  inserted  into  a  rough  surface  of 
a  triangular  shape  on  the  outer  side  of  the  humerus  in  the  middle  of 
the  shaft,  being  embraced  by  the  pointed  origins  of  the  brachialis 
anticus,  and  closely  connected  with  the  insertion  of  the  pectoralis 
major.  The  action  of  the  deltoid  as  a  whole  is  to  raise  the  arm  to 
the  level  of  the  Hhouldcr,  i.e.,  to  abduct  the  humerus ;  but  the 
anterior  fibres  will  assist  in  flexion  and  the  posterior  in  extension  of 
the  shoulder-joint.  It  is  an  example  of  power  applied  to  a  lever  of 
the  third  order,  and  is  supplied  by  the  circumflex  nerve. 

[The  deltoid  \a  to  be  divided  near  its  origin  and  turned  down,  the 
circumflex  vessels  and  nerve  being  preserved.  In  doing  this  a  laige 
bursa  lying  between  the  deltoid  and  the  shoulder  joint  should  be 
noticed,  as  its  enlargement  may  be  confounded  with  disease  of  the 
joint  The  remains  of  the  trapezius  muscle  are  to  be  cut  close  to 
the  spine  of  the  scapula,  and  the  thin  fascia  covering  the  muscles 
above  and  below  it  removed,  the  humerus  being  rotated  inwards  to 
put  tlieir  fibres  on  the  stretch.] 

The  Parts  beneath  the  Deltoid  Muscle  (Fig.  10)  are — ^the 
Infra-spinatus,  Teres  Minor,  and  Teres  Major  muscles,  and  the  long 
head  of  the  Triceps,  %vith  the  head  and  neck  of  the  humerus. 

The  quadrilateral  and  triangular  intermuscular  spaces,  referred  to 
in  the  dissection  of  the  axilla  (]>.  16),  can  now  be  seen  from  behind^ 
when  the  quadrilateral  or  outer  one  will  be  found  to  be  bounded  by 
the  teres  major,  teres  minor,  humerus,  and  long  head  of  triceps ;  the 
triangular  or  inner  one,  by  the  teres  miyor,  teres  minor,  and  long 
head  of  triceps  ;  and  the  vessels  and  nerve  they  transmit  are  now  to 
be  traced  out.  (A  triangular  interval  between  the  teres  major  and 
the  long  and  external  heads  of  the  triceps  must  not  be  mistaken  for 
this  latter  space.)  The  posterior  circumflex  artery  and  circumflex 
nerve  pass  through  the  quadrilateral  space ;  the  dorsalis  scapuke 
Artery  lies  in  the  triangular  s|)ace,  and  the  large  musculo-spiral  nerve 
with  the  brachial  arteiy  will  be  seen  between  the  heads  of  the 
triceps. 

The  Supra-spinatus  Muscle  (Fig.  10, 3)  occupies  the  supraspinal 
fossa,  arising  from  the  greater  part  of  the  fossa  itself,  from  the  upper 
surface  of  the  spine,  and  from  the  fascia  covering  the  muscle.  The 
tendon  passes  beneath  the  acromion  to  be  inserted  into  the  uppermost 
facet  on  the  great  tuberosity  of  the  humerus,  and  slightly  into  the 
capsular  ligament  of  the  shoulder-joint.    In  order  to  follow  the 
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tendon  thoroughly,  the  aciomial  end  of  the  spine  of  the  scapoU  is  to 
be  divided  with  the  saw,  when  a  buna  will  be  found  between  it  and 
theranade. 

The  InfMr^inatoa  Hosde  (Fig.  10,  ;)  aritet  from  the  whole  of 
the  inbupinal  foeea  except  the  pact  near  the  neck  of  the  scapula ; 

Vig.  10. 


ftom  the  &8cin  covering  the  iiiHscle,  and  from  the  intermuscular  septa 
between  it  anil  tlie  teKS  mimclcB.  It  is  imtrted  into  the  middle 
tatxt  on  the  great  tuberosity  of  the  humenia  nnd  into  tho  capsule  of 
the  ahonlder'joint,  being  blendcil  tlicre  with  the  supTa-spiiuitiis  and 
teres  minor.  The  supra-  and  infra-spinatus  muscles  are  luj^lUd  by 
the  sapraicapnlar  nerve. 

The  Taraa  Hinor  Hiuda  (Pig.  10,  9)  arUet  from  the  dorsal 
aspect  of  the  inferior  costa  or  bonier  of  the  scapula  in  nearly  its 


Fig.  10. — Scapular  miuclo,  tcswIi,  and  nr 


>B  (fro. 


'rsity  Collfg« 


1.  Snpnunpulu'  nenc. 

2.  CiixQinflei  nrn  e. 

3.  Supn-fpinatiu. 

t.  P<n(«rior  ciicainBex  utcry. 
6,  Infrm-flpiiiHtui. 

6.  Driloid  (reflected). 

7.  Tern  major  and  lAli'sioiuii, 


10.  Sluwulo-Bpiral  nerve. 

11.  DorBalia  BonpuLe  nitcry. 

12.  Tricepa  (inner  hcwj). 

13.  Tricepa  (loag  head). 
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whole  length,  from  the  fascia  covering  the  muscle,  and  from  the 
intermuscalar  septa  between  it  and  the  infra-spinatus  and  teres 
major  muscles.  It  is  inserted  into  the  lowest  facet  on  the  great 
tuberosity  of  the  humerus  and  for  nearly  an  inch  below  it,  and  also 
into  the  capsular  ligament  of  the  shoulder.  The  teres  minor  is  tup* 
plied  by  a  special  bmnch  of  the  circumflex  nerve  which  should  be 
followed  to  it,  and  which  is  remarlcable  for  having  a  ganglionic 
enlargement  upon  it.  • 

The  supra-spinatus  is  a  feeble  aMiictor,  and  the  infra-spinatus  and 
teres  minor  muscles  are  external  rotators  of  the  humerus. 

The  Teres  Major  Muscle  (Fig.  10,  7)  arises  from  the  triangular 
surface  at  the  inferior  angle  of  the  scapula,  and  from  the  intermus- 
cular septa  between  it  and  the  teres  minor  and  infra-spinatus  muscles. 
Its  close  relation  to  the  latissimus  doi'si  has  been  already  noticed, 
but  its  insertion  into  the  inner  lip  of  the  bicipital  groove  should  be 
again  clearly  seen.  The  teres  major  is  supplied  by  one  of  the  subscap- 
ular nerves,  and  is  an  internal  rotator  and  adductor  of  the  humerus. 

The  Posterior  Circumflex  Artery  (Fig.  10,  4)  with  its  veins, 
and  the  Circumflex  Nerve  (Fig.  10,  2),  appear  through  the  quadri- 
lateral space,  and  are  distributed  to  the  imder  surface  of  the  deltoid 
muscle,  giving  branches  to  the  shoulder-joint ;  the  nerve  also  supplies 
the  teres  minor  muscle  with  a  branch  (on  which  may  be  found  a 
ganglionic  enlargement)  and  gives  a  branch  or  two  to  the  skin  of 
the  shoulder.  The  posterior  circumflex  artery  not  unfrequently 
arises  from,  or  in  common  with  the  sujx'rior  profunda,  in  which  case, 
it  is  below  instead  of  above  the  teres  major. 

The  Dorsalis  Scapulae  Artery  (dorsal  bmnch  of  subscapular) 
(Fig.  10,  1 1),  does  not  pass  through  the  triangular  space  as  seen  from 
behind,  but  winds  beneath  the  teres  minor  in  a  groove  on  the  inferior 
costa  of  the  scapula,  to  supply  the  infraspinous  fossa  and  anastomose 
with  the  other  scapular  arteries.  It  gives  off  the  infrascapular  artery, 
which  will  be  afterwards  traced  beneath  the  subscapuloris,  and  a 
superficial  branch,  which  runs  between  the  teres  major  and  minor 
and  down  to  the  angle  of  the  scapula,  to  anastomose  with  the  sub- 
scapular and  posterior  scapidar  arteries. 

[The  supra-spinatus  is  to  be  divided  near  its  insertion,  and  the 
fibres  cleared  out  of  the  supraspinal  fossa  in  order  to  see  the 
suprascapular  artery  and  nerve  and  the  origin  of  the  omo-hyoid 
muscle.] 

The  Suprascapular  Artery  (from  the  thyroid  axis)  passes  over 
the  transverse  ligament  of  the  scapula,  and  is  distributed  both  to  the 
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supTaspinoos  fossa,  and  also  to  part  of  tlie  inf  raspinous  fossa,  by  a 
branch  which  winds  in  front  of  the  spine  and  anastomoses  with  the 
dorsalis  scapnhs  artery. 

The  Suprascapular  Kerve  (from  the  5th  and  6th  nerves  of  the 
brachial  plexus)  (Fig.  10,  i)  passes  through  the  suprascapular  notch 
and  beneath  the  ligament,  and  is  diatributed  to  the  supra-  and 
infra-spinatus  muscles. 

The  Omo-liyoid  Muscle  arises  from  about  half  an  inch  of  the 
superior  border  of  the  scapula  immediately  behind  the  suprascapular 
notch,  and  from  the  transverse  or  posterior  ligament  over  it.  Its 
relations  and  insertion  are  seen  in  the  dissection  of  the  neck. 

[The  limb  is  to  be  turned  over  and  the  humerus  rotated  outwards 
to  put  the  fibres  of  the  subscapularis  on  the  stretch ;  they  should 
then  be  cleaned,  care  being  taken  of  the  subscapular  nerves  entering 
the  muscle.  The  axillary  vessels  and  nerves  sliould  be  tied  to  the 
coracoid  process,  so  as  to  bring  them  as  nearly  as  may  be  into  their 
proper  position.] 

The  Subscapularis  Muscle  (Fig.  6,  4)  is  covered  in  by  a  thin 
fiGiscia,  and  has  been  already  seen  to  form  pait  of  the  posterior  wall 
of  the  axilla.  It  arises  from  the  whole  of  the  venter  scapulcB  except 
the  part  to  which  the  serratus  magnus  is  attached  and  the  portion 
nearest  the  neck  of  the  bone,  and  has  several  tendinous  septa  between 
its  fibres  which  are  attached  to  the  ridges  on  the  surface  of  the  bone. 
It  is  inserted  into  the  lesser  tuberosity  of  the  humerus  and  the  bone 
below  it  for  an  inch,  and  into  the  capsuhir  ligament  of  the  shoulder- 
Joint  The  subscapularis  is  an  internal  rotator  of  the  humerus,  and 
is  supplied  by  the  short  subscapular  nerves. 

The  most  important  action  of  the  supra-  and  infra-spinatus,  teres 
minor,  and  subscapularis  muscles  is  tlieir  combination  to  keep  the 
head  of  the  humerus  in  its  proper  relation  to  the  glenoid  cavity,  and 
thus  prevent  dislocation.  In  the  post-mortem  relaxed  condition  of 
the  parts,  the  head  of  the  humerus  can  be  drawn  away  from  the 
glenoid  cavity  to  the  full  extent  of  the  loose  capsular  ligament. 

The  Subscapular  Nerves  (Fig.  4)  are  bmnches  of  the  posterior 
cord  of  the  brachial  plexus,  and  are  thi*ee  in  number.  The  long 
subscapular  nerve  has  been  already  seen  in  the  axilla,  and  can  still 
be  traced  to  the  latissimus  dorsi ;  the  short  subscapular  nerves  (upper 
and  lower)  are  now  to  be  followed,  the  upper  to  the  subscapularis 
muscle,  the  lower  to  give  a  branch  to  tlie  subscapularis  and  supply 
the  teres  major. 

The  Subscapular  Artery  is  still  to  be  Been  aloiL^  \X\^  \v9i^T 
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bolder  of  the  scapula,  and  its  bronclies  should  be  thoroughly  followed 
out 

The  Infrascapidax  Artery  is  derived  from  the  dorsal  branch  of 
the  subscapular  artery.  It  passes  beneath  the  subscapularis  muscle, 
which  must  be  divided  to  expose  it,  and  anastomoses  with  the  neigh- 
bouring vessels. 

The  Posterior  Scapular  Artery  is  to  be  found  between  the 
serratus  magnus  and  the  rhomboidei,  and  its  anastomoses  should  be 
define<l. 

By  removing  the  muscular  fibres  from  both  surfaces  of  the 
scapula  a  very  abundiuit  network  of  vessels  i^nll  be  seen,  formed  by 
anastomosing  branches  from  the  arteries  which  have  been  already 
traced  to  the  Acapnia  :  viz.,  the  subscapular  i^nth  its  dorsal  branch 
[axillary],  the  suprascapular  [thyroid  axis],  and  the  posterior 
scapular  [thyroid  axis  or  subclavian]. 

The  Back  of  the  Arm. 

[The  fore-arm  and  hand  are  to  be  doubled  under  the  upper  arm, 
which  is  to  be  placed  on  the  table  with  the  back  upwards,  and  the 
scapula  is  to  be  drawn  down  with  hooks  90  as  to  put  the  triceps  on 
the  stretch.] 

While  the  skin  is  being  removed  from  the  back  of  the  arm  twa 
external  cutaneous  branches  of  the  musculo-spiral  nerve  should  be 
noticed.  The  upper  smaller  ner\'e  (Fig.  5,  7)  appears  about  the 
middle  of  the  outer  side  of  the  arm,  and  runs  downwards  and 
forwards  along  the  cei)halic  vein  to  the  upper  p\rt  of  the  fore-aim  ; 
the  lower  branch,  of  larger  size  (Fig.  11,  6),  appears  close  above  the 
external  condyle,  and  will  be  afterwards  traced  down  the  back  of 
the  fore-arm  to  the  wrist.  Branches  from  the  internal  cutaneoiu  and 
lesser  internal  cutaneous  nerves  will  be  found  on  the  inner  side  of  the 
limb  and  distributed  over  the  olecranon. 

When  the  strong  deep  fascia  of  the  arm  has  been  divided,  the 
fibres  of  the  triceps  muscle  should  be  cleaned,  and  a  huge  bursa 
between  the  triangular  posterior  surface  of  the  ulna  and  the  skin 
should  be  noticed. 

The  Triceps  Muscle  (Fig.  11,  11)  has  of  course  three  heads — the 
long  or  middle,  the  external,  and  the  internal.  The  long  head  arisu 
from  a  somewhat  triangular  rough  surface  on  the  inferior  border  of 
the  scapula  immediately  below  the  glenoid  cavity.  It  has  been 
already  partly  examined  both  from  the  front  and  from  behind  in 
relation  with  certain  spaces  (p.  30),  and  its  fibres  are  now  seen  to  be 
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Mpontfd  bjr  another  tomewhat  triangiilar  internal  fh>m  tbe  back  of 
the  upper  third  of  the  hnmems,  until  it  joins  tbe  fibres  of  tlia 
external  head  at  the  jonctioiL  of  the  npper  with  the  middle  third  of 


the  bone.  The  outer  head  i 
insertion  of  the  teres  minor  into 
the  greater  tuberosity  of  tbe 
hnmerns,  and  from  the  outer 
aide  of  the  posterior  aspect  of  the 
bone,  aa  lar  down  as  tbe  mus- 
enlo-apiral  groove  ;  also  slightly 
&om  the  external  inteimnsculor 
Mptnm  which  intervenes  be- 
tween it  and  the  deltoid.  The 
initer  heed  arUet  from  the  whole 
of  the  posterior  aspect  of  t)ie 
hnmerns  below  the  insertion  of 
the  teres  mnjor  and  the  muscolo- 
qiiral  groove,  to  within  lislf  an 
inch  of  the  elbow-joint  on  the 
inner  aide,  and  extending  to  the 
back  of  the  condyle  on  the  outer 
side.  Its  fibres  arise  on  each  side 
from  the  intermnscalar  septa 
which  intervene  between  it  and 
the  moBcles  of  the  front  of  the 
ann.  The  whole  of  the  fibres 
converge  to  be  interttd  into  tbe 
top  of  the  olecranon  process  of 


1.  Infra-spinattu. 

2.  Deltoid; 

3.  Tere*  miaor. 

4.  Outer  head  of  Iriccpa. 
(.  CircuBiflei  nerve. 

e.  Ziterasl    cutBneoiu    branch    o: 

miuculo-Apiial  nerrc. 
7.  Teres  major. 

5.  Bupinalor  Iodeiu. 

9.  Uiuctilo-apinl  nerro. 

10.  Eiteiuor  carpi  [adialis  loagior. 

11.  Kiddle  head  of  triceps. 


hum    immediately  below  the 


15,  Utoar  ni 
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the  iilna,  and  elaa  into  the 'deep  faacia  of  the  fore-um  attached 

along  the  oater  border  of  that  proceea.    A  small  bursa  interrenM 

hetireen  the  tendon  and  the  dp  of  the  <decianon  piocess,  which  will 

be  seen  wh«n  the  joint  is  opened.    The  triceps  is  the  great  exUntor 

of  the  fore-arm  upon  the 

.'  f  ij.,  12.  upper  arm,  and  its  action 

/  is  that  of  a  force  applied 

to    a   lever  of   the    fint 

order.    It  is  nipplitd  bj 

the  niueculo-spiral  nerve. 

[The  loiiQ  heoil  being 
hooked  to  the  inner  dde, 
and  the  musculo-apiiaf 
nerve  hnvinj,  been  put  on 
the  btretih  the  fibreg  of 
the  outer  head  are  to  be 
divided  eufflcientlj  to  fol- 
low the  nerve,  with  the 
superior  profunda  artery, 
raund  till,  bone  ] 

The  Uusculo-apiral 
Nerre  (Fig  11,  9)  hw 
beenalreodj  bhown  (p.  17) 
to  be  a  branch  of  the  poa- 
toiioi  chord  of  the  brachial 
plexus,  aud  Los  been  seen 
to  disappear  betnreen  the 
intern  at  and  middle  heads 
of  tlic  triceps  ;  it  can  now 
be  follovred  in  the  oblique  groove  on  the  bock  of  the  humerus  be- 
tween the  fibres  of  the  muscle,  until  it  reochea  the  interval  between 
the  supinator  longus  and  brachiolia  ontlcus.  It  gives  off  numerous 
lai^e  branches  to  the  triceps  in  its  course,  ond  aftemards  supplies 
the  supinator  longus,  extensor  cnrpi  rndiolia  longior,  btnchiolis  anticns 


Fig.  12.— A  section  Ihiough  the  middle  of  the  right  upper  ana  (altered  from 
JWraud). 

1.  XicepB.  8.  Muaiulo-apiral  iiPrre. 

2.  Cephalic  vein.  9.  Basilic  vcm  ftith  intemsl  euta> 

3.  Bnchiol  vcMelf .  ncoiu  neiro. 
a,                  10.  Superior  proluuda  rcuels. 

11.  Interior  profunda  vessels. 

12.  Triceps  iritli  SbTDui  intecsection. 
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(in  part),  and  the  anconeus  ;  and  the  branch  to  the  la»t  mnscle  idth 
an  accompanying  artery  shonld  be  at  once  traced  through  the  fibres 
of  the  triceps  at  the  back  of  the  external  condyle. 

The  Superior  Profunda  branch  of  the  brachial  artery  closely 
accompanies  the  musculonspiral  nerve  around  the  bone,  and  supplies 
the  triceps  in  its  course.  At  the  outer  edge  of  the  triceps  it  gives 
off  a  large  superficial  branch  which  runs  down  to  the  humerus ;  it 
then  divides  into  two  branches,  one  goiug  to  the  back  of  the  elbow 
beneath  the  triceps  to  anastomose  with  the  interosseous  recurrent 
and  inferior  profunda  arteries ;  the  other  running  between  the 
supinator  longus  and  brachialis  anticus  to  anastomose  with  the  radial 
recurrent  artery. 

The  Front  op  the  Fore-arm. 

[One  incision  is  to  be  made  down  the  middle  of  the  fore-arm,  and 
another  at  right  angles  to  it  at  the  root  of  the  thumb,  and  the  flaps 
of  skin  are  to  be  turned  to  each  side.] 

The  CutaneouB  Veins  (Fig.  13)  will  be  found  in  the  superficial 
fascia,  and  can  be  defined  without  injury  to  the  nerves.  The 
Anterior  Ulnar  Vein  (lo)  is  pretty  regidar  in  its  course,  and  will  be 
found  to  commence  in  one  or  two  small  branches  about  the  wrist ; 
then  running  along  the  inner  side  of  the  fore-arm,  it  joins  the 
Posterior  Ulnar  Vein  (8)  near  the  elbow  and  assists  in  forming  the 
basilic  vein. 

The  Median  vein  (9)  is  seldom  in  the  centre  of  the  arm  at  first,  but 
commences  near  the  root  of  the  thumb,  coursing  obliquely  to  the 
centre  of  the  arm  near  the  bend  of  the  elbow,  where  it  is  joined  by 
the  profunda  vein  and  divides  into  median  basilic  and  median 
cephalic  branches  (p.  21). 

The  Radial  vein  (7)  commences  at  the  back  of  the  hand,  and 
appears  on  the  outer  side  of  the  fore-arm  about  its  middle.  It  has 
been  seen  to  unite  with  the  median  cephalic  to  form  the  cephalic 
vein  (p.  21).  Besides  these  named  veins  there  are  numerous  smaller 
branches  which  assist,  and  occasionally  take  the  place  of,  the  larger 
ones. 

The  Cutaneous  Nerves  (Fig.  13)  are  now  to  be  followed  out 

The  Internal  cutaneous  nerve  (4)  can  be  traced  to  the  whole  of  the 
inner  side  of  the  fore-arm,  the  branches  winding  round  to  the  back 
of  the  limb.    It  sometimes  forms  a  junction  with — 

A  cutaneous  branch  of  the  Ulnar  nerve  (12),  which  may,  with  care, 
be  found  piercing  the  fascia  about  a  hand's  breadth  ^b^N^^Xv^^^r^^^ 
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doM  to  the  edge  of  the  flexor  caipi  uluaris  tendon,  which  caa  ht 

leadU^  felt 
The  ExtmuU  cuUintoiu  (muBculo-cutaueous)  ncriw  [5)  ia  distn- 

bnted  to  tlie  outer  aide  of  the  front  of  the  fore-arm,  the  bnachea 

winding  lound  the  edge  of  the  limb  to  join  with  the  mdial  nerve. 

A  etUaneom  brandi  of  the  Mtdiam 
^'S-  "•  iiCTTO  (14)  pierces  the  faacia  in  the 

centre  of  the  fore-arm  about  two 
inches  above  the  wrist,  and  panes 
into  the  palm  of  the  hand. 

The  Deep  Faacia  is  now  to  be 
cleaned,  and  will  be  found  to  be 
continuDUH  with  the  deep  fascia  of 
the  aim  above,  and  witli  the  an- 
nuki  ligament  below.  It  gives 
numerous  intermuscuhir  septa  in 
the  fore-arm,  which  in  a  tliin  nib- 
ject  arc  seen  as  white  lines,  running 
more  or  lees  in  tliB  length  of  the 
limb. 

[The  muscles  from  the  inteinal 
condyle  are  to  be  exposed  by  n- 
movinK  the  deep  fascia  from  the 
front  of  the  arm,  and  thej  are  then 
to  be  cleaned  carefully  in  the  direc- 
tion of  their  fibres.] 


Fig.    la.-CuUneou. 
front  of  the  tore-ni 
and  Lcreillv). 

dinectioil  of  the 
m  (from  HiBchf eld 

1.  Cephalic  TeiQ. 

2.  Baiilii:  ypin. 

3.  Cataneoui  bmnch 

4.  Inleroal'cuUnooui 

6,  S.  Eiternal  cutnne< 

'"%'^^^ 

7.  Kadial  vein. 

B.  Porterior  ulTuir  Tei 
9.  Mediu  vein,  din 

ua  nen-e. 

the  btfurcatioa  of 

ing  into  median- 

10.  Anterior  ulnar  ti 

11.  lUdud  nerre. 

13.  CnUneoui  branch  of  ulnar  I 

14.  Palmar  branch  of  median  tu 
16.  Palmati)  brcTia  miiaole. 


D  number, 
le  a  pronator  of  tlie 

Fi«.  H. 
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The  Kiuolaa  (Fig.  14)  tcom  the  innet  condyle  are 
four  hangjkxon  of  the  corpus  and  fingers,  and  o: 
fote-«nn.  Beguming  from  the  ontei  side, 
thai  relative  positions  are  :^  1,  pronator 
teres ;  S,  flexor  caipi  radialis  ;  3,  palmaris 
loogDB  (which  may  he  absent) ;  4,  flexor  sub- 
linds  digitonun  ;  G,  flexor  carpi  ulnaris.  All 
:t]ieae  muoclea  have  common  origins  from 
(1)  the  internal  condyle,  (2)  the  fascia  of  the 
foie-orm,  and  (3)  the  intet-mnacnlar  septa 
derived  from  it ;  but  three  of  them,  viz.,  the 
pronator  teres,  flexor  aublimis  digitonim,  and 
flexor  carpi  ulnaris,  have  extra  bony  attach- 

The  Fronstor  Aadii  Teres  (Fig.  14,  4) 
oncei  bora  the  internal  condyle  above  the 
otber  muscles ;  from  the  fascia  of  the  fore- 
arm over  it ;  and  &om  the  intermuscular 
septum  between  it  and  the  flexor  caipi  radi- 
alis. Its  second  head  is  from  the  inner  side 
of  the  coronoid  process  of  the  idna  outside 
the  flexor  Bnblimia,  and  between  the  two 
heads  13  the  median  nerve.  It  is  iiuerted  by 
a  broad  tendon  into  the  middle  of  the  outer 
nde  of  the  radius,  immediately  below  the 
anpinatoi  brevis.  It  pronates  ttie  hand  by 
lolling  the  radius  on  the  ulna,  and  is  mpplUd 
by  the  median  nerve. 

The  Flaxor  Carpi  Badialia  (Fig.  14,  5) 
arut*  from  the  internal  condyle  in  common 
with  the  remaining  muscles  ;  &om  the  fascia 
cf  the  fore-arm  ;  and  from  the  intermuscular  septa  between  it  and 


Fig.  14.— Superficial  m 


£.  Flexor  cariii  rBdioJii. 

6.  Palmaria  longiu. 

7.  Flirt  of  the  flexor  sublimii  digi- 

tonun ;  the  rot  of  the  nmacle 
ia  aeen  bcnnth  the  tendon*  of 
the  palmBTis  longui  and  flexor 


cupi  radialii. 


r  the  fore-nnn  C&mn  Wikon). 

8.  Fleior  carpi  ulnaii*. 

9.  Palmar  fascia. 

10.  Palnurie  brcTu. 

1 1 .  Abductor  poUicii. 

12.  Flexor  brcvi*  pollidB. 

13.  Supinator  longui. 

14.  Extensor  oesis  metacBrpi  and  eX- 

tcnior  primi  intemodii  poUid*, 
curviDE  around  the  iowei  boidat 
of  the  fore-arm. 
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the  pronator  teres  on  one  side,  and  the  palmaris  longns  on  the  other. 
It  ends  about  the  middle  of  the  arm  in  a  broad  tendon,  which  soon 
becomes  rounded^  and  disappears  at  the  root  of  the  thumb  to  pierce 
the  annular  ligament  and  pass  through  the  groove  in  the  trapezium, 
to  be  inserted  into  the  base  of  the  second,  and  slightly  into  the  base 
of  the  third  metacarpal  bone.    It  is  supplied  by  the  median  nerve. 

The  Falmaria  Longns  (Fig.  14,  6)  arises  from  the  common 
attachment  to  the  inner  condyle  ;  from  the  fascia  of  the  fore-arm ; 
and  from  the  intermuscular  septa  on  each  side  of  it  Its  long  and 
narrow  tendon  passes  superficially  to  be  inserted  into  the  strong 
palmar  fascia  in  the  centre  of  the  hand,  and  slightly  into  that  over 
the  muscles  of  the  thumb.  It  serves  to  make  tense  the  palmar 
fascia,  and  thus  protect  the  deep  tissues  of  the  palm,  and  may 
slightly  flex  the  hand  when  largely  developed.  It  is  supplied  by  the 
median  nerve. 

The  palmaris  longus  is  frequently  wanting,  but  it  is  occasionally 
laigely  developed,  the  whole  length  of  the  tendon  being  covered 
with  strong  muscular  fibres  connected  with  the  flexor  carpi  radialis. 

The  Flexor  Carpi  ITlnaris  (Fig.  14,  8)  arises  from  the  common 
attachment  to  the  internal  condyle  ;  from  the  fascia  of  the  fore-arm  ; 
and  from  the  intermuscular  septum  between  it  and  the  adjacent 
muscle.  It  has  an  additional  aponeurotic  origin  from  the  inner  side 
of  the  olecranon  process  and  from  the  inner  side  of  the  posterior 
ridge  of  the  ulnar  for  two-thirds  of  its  length,  this  latter  origin  being 
common  to  itself  and  the  flexor  profimdus  digitorum.  The  muscle 
is  inserted  by  a  flattened  tendon  (upon  which  the  muscular  fibres 
extend  nearly  to  the  wrist)  into  the  pisiform  bone,  and  slightly  into 
the  fifth  metacarpal  bone  and  the  annular  ligament.  Between  the 
two  origins  of  this  muscle  the  ulnar  nerve  enters  the  fore-arm,  after 
winding  close  behind  the  internal  condyle,  and  both  ulnar  artery 
and  nerve  will  be  seen  beneath  a  process  of  the  deep  fascia  close  to 
the  outer  side  of  the  tendon  near  the  wrist.  It  is  a  flexor  of  the 
carpus,  and  is  the  only  one  of  either  the  flexors  or  extensors  of  the 
carpus  which  is  inserted  directly  into  one  of  its  bones.  It  is  sup2)lied 
by  the  ulnar  nerve. 

The  Badial  Artery  (Fig.  15,  17)  is  the  smaller  of  the  divisions 
of  the  brachial  artery,  and  the  part  in  the  fore-arm  extends  from  the 
bifurcation  at  the  bend  of  the  elbow  to  the  root  of  the  thumb.  It  b 
superficial  in  the  whole  of  this  course,  except  that  at  the  upper  part 
it  is  more  or  less  overlaid  by  the  supinator  longus  muscle,  the 
extent  varying  with  the  muscular  development  of  the  arm.  It  lies 
at  first  between  the  supinator  longus  and  the  pronator  teres,  but  in 
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Fig.  15. 


tke  lower  half  of  Uie  urn  between  tlie  tendoiu  of  the  ropinator 

longns  and  flexor  coipi  radialis,  which  latter  tendon  a  geDetally 

taken  as  the  guide  to  the  resaeL    To  its  cuter  side  la  addition  it 

Iiss  the  ladial  nerve,  which  in  the  npper  third  of  the  arm  b  at  some 

little  diBtance,in  the  middle  third  is  in 

close  idation,  and  in  the  lower  thiid 

quits  the  vessel  altogether  by  passing 

beneath  the  supinator  longos.     The 

radial  titery  lia  upon  (1)  the  tendon 

of  tJie  biceps  (though  this  will  depend 

npon  the  point  at  which  the  bifurca- 

tion  takes  place) ;  (S)  the  oblique  fibies 

of  the  supinator  brevis  ;  (3)  the  inser- 

ViS- 16- — Superficud  diuection  of  the  froDt 
of  the  vire-Bim  (from  Uiiscbfeld  and 
LsTcilU). 

1.  SupinatoTlongus  (cut). 

2.  2.  tjlosr  necTC. 

3.  Bic«ia. 
*.  Uedlui  nerve. 
6.  Utuculo-tpirtd  nerve. 

6.  BruhUI  artery. 

7.  P«teriar  inteiaBeeousDcnc. 

8.  Ptonstor  tents. 


irintenn 


luDgior, 


Ifi.  Kxlcnior  carpi  ladislia  brevLur. 

16.  Flexor  aublimu  digitorum. 

17.  IT.  Bsdiul  arter;-. 

18.  Flexor  pnfimduB  digitorum. 

19.  Tendon  of  pronator  t«rea. 

30.  Tendon  of  deior  carpi  ulnaris. 

31.  Tendon  of  lupinator  longus. 

22.  Xllnar  artery, 

23.  Flexor  longiu  pollicjs. 

M.  Tendon  of  palmatiB  loagiu. 

3fi.  Median  nerye,  becoming  Bupcraci;)!. 

36.  Superficial  division  of  ulnar  nerre. 

27.  Tendon  of  flexor  carpi  rodialts. 

28.  Deep  branch  of  ulnar  nerve. 

29.  Abductor  pollicia. 

90.  Cutaneous   palmar   branch   of    median 

31.  Digital  brancbci  of  median  nerve. 

32.  Paunaiis  braiii. 

34.  tjnperficial  palmar  arch. 

30.  Ditilal  branches  of  uhur  nerve. 


42  FRONT  OF  THE  FORE-ARM. 

tion  of  the  pronator  teres ;  (4)  the  radial  origin  of  the  flexor  sublimis; 
(5)  the  flexor  longos  pollicis  ;  (6)  the  pronator  qnodratus ;  and  (7) 
the  end  of  the  radius.*  It  has  two  venie  comites  in  close  lelatioii 
with  it  and  gives  the  following  branches  : — 

Branches. — 1.  The  radial  recurrent  runs  transversely  beneath  the 
supinator  longUH  and  gives  ascending  and  descending  branches,  the 
ascending  anastomosing  with  the  superior  profunda  branch  of  the 
brachial  arterv. 

2.  Muscular  brandus  arc  given  off  at  various  points  to  the  adjacent 
muscles. 

3.  The  mperficialis  voice  arises  near  the  root  of  the  thumb  and  is 
of  variable  size.  It  runs  forward,  and  generally  beneath  some  of  the 
fibres  of  the  muscles  of  the  thumb,  to  complete  the  superficial^palmar 
^rch  formed  by  the  ulnar  artery. 

4.  The  anterior  carpal  is  a  small  branch  which  runs  across  the 
wrist  beneath  the  deep  tendons,  to  join  a  corresponding  branch  of 
the  ulnar  artery  at  the  level  of  the  lower  border  of  tbe  pronator 
quadratus. 

Surgery  (Fig.  7). — The  radial  artery  is  readily  tied,  about  an 
inch  above  the  wrist,  by  an  incision  one  inch  and  a  half  long,  placed 
midway  between  the  tendons  of  the  flexor  carpi  radialis  and  supinator 
longus,  when  the  ves^l  wiU  be  found  lying  immediately  beneath 
the  deep  fascia  with  the  venas  comites  in  close  connection,  but  with 
no  nerve  near.  The  artery  may  be  exposed  in  the  upper  part  by  an 
incision  two  inches  long  at  any  point  in  a  line  drawn  from  the  centre 
of  the  bend  of  the  elbow  to  the  styloid  process  of  the  radius,  the 
knife  going  at  once  down  to  the  supinator  longus,  which  must  then 
be  carefully  turned  outwards.  The  position  of  the  radial  nerve  to 
the  outer  side,  in  the  middle  third  of  the  fore-onn,  is  to  be  borne  in 
znind  and  the  ligature  passed  &om  it. 

When  the  radial  artery  is  tied,  the  circulation  is  mainly  earned  cm 
by  the  ulnar  and  its  branches,  the  anastomoses  at  the  palmar  arches 
being  very  free. 

[The  pronator  teres  is  to  be  divided  about  its  middle,  without 
iniuring  the  median  nerve  or  the  origin  of  the  muscle  from  the  uhuu 
which  can  now  be  thoroughly  seen  ;  and  the  flexor  carpi  radialis  an<i 
palmaris  longps  are  to  be  divided  so  as  to  expo.«e  thoroughly  the 
flexor  sublimis,  which  is  to  be  cleaned.  The  skin  of  the  front  of 
one  of  the  Angers  is  to  be  carefully  removed  without  interfering 
with  the  palm,  and  the  sheath  of  the  tendons  dissected  out  (Fig.  I5)J 

*  The  jxMterior  relations  of  the  radial  artery  are  simply  the  mosclei  attached 
to  the  radius  in  their  order  from  above  downwards. 
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The  Fl«xor  Sublixnis  Digitorum  (peifoiatos)  (Fig.  15,  i6)  is 
the  only  muscle  of  the  foie-ann  which  has  its  origin  from  the  three 
bones  of  the  arm.  It  arises  from  the  internal  condyle  of  the  humerus 
and  slightly  from  the  internal  lateral  ligament  of  the  elbow  ;  from 
the  intermuscular  septa  between  it  and  the  more  superficial  muscles ; 
from  the  inner  side  of  the  coronoid  process  of  the  ulna  inside  the 
pronator  teres ;  and  from  the  whole  of  the  oblique  line  on  the  front 
of  the  radius.  Between  the  origins  from  the  ulna  and  the  radius  is 
the  median  nerve.  The  muscle  ends  in  four  tendons,  of  which  the  two 
to  the  second  and  third  fingers  lie  in  front  of  those  to  the  first  and 
fourth  fingers ;  all  pass  under  the  annular  ligament  and  through  the 
palm  of  the  hand  to  the  second  phalanges  of  the  four  fingers. 

The  sheath  of  the  finger  which  is  exposed  should  be  laid  open  along 
the  centre,  when  it  will  be  found  to  be  thick  ojipoRite  eacli  phalanx 
(Jigamentum  vaginaU),  but  thin  at  each  joint,  and  to  be  attached 
to  the  lateral  ridges  on  the  first  and  second  phalanges  and  to  the 
base  of  the  third  phalanx.  The  sheath  is  lined  by  a  synovial  mem- 
brane continued  into  the  palm  from  which  bands  {vincula  wisculosa) 
pass  between  the  flexor  tendons  and  the  phalanges.  The  tendon  of 
the  flexor  sublimis  (perforatus)  will  be  seen  to  be  flattened  on  the 
first  phalanx  and  split  to  give  passage  to  the  tendon  of  the  flexor 
profundus  (perforans),  the  two  slips  of  the  flexor  sublimis  being 
inserted  into  the  sides  of  the  second  phalanx,  and  the  tendon  of  the 
flexor  profundus  into  the  base  of  the  third  phalanx.  The  flexor 
sublimis  is  a  flexor  of  the  phalanges  and  then  of  the  carpus,  and  is 
mtpplied  by  the  median  nerve. 

The  position  of  the  ulnar  artery,  between  the  tendon  of  the  flexor 
carpi  ulnaris  and  the  innermost  tendon  of  the  flexor  sublimis  in  the 
lower  half  of  the  fore-arm,  is  now  to  be  noticed,  and  by  a  slight 
separation  of  the  tendons  the  ulnar  nerve  can  be  seen  lying  close  to 
the  ulnar  side  of  the  artery.  This  is  the  point  where  the  ulnar 
artery  is  usually  tied. 

[The  flexor  sublimis  is  now  to  be  divided  near  its  origins  and 
turned  down  without  injuring  the  median  nerve,  from  which  a 
branch  may  be  traced  to  the  deep  surface  of  the  muscle.] 

The  Deep  Muscles  (Fig.  16)  of  the  fore-arm  are  the  flexor  longus 
pollicis  to  the  radial  side,  the  flexor  profundus  digitorum  to  the  ulnar 
side,  and  the  pronator  quadratus,  a  small  square  muscle  with  transverse 
fibres,  to  he  seen  above  the  carpus  by  drawing  aside  tlie  tendons.  These 
are  now  to  be  cleaned,  all  vessels  and  nerves  being  carefully  preserved. 

The  Tlexor  Jjongvm  Pollicis  (Fig.  16,  5)  arises  from  tbe  ^1\^\& 
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of  the  antorioi  surface  of  the  tadios  between  the  oblique  line  and 
the  attachment  of  the  pronatoi  quadntna,  and  from  the  outer  half 
of  the  interoeseouB  membmne  in  neuljr  its 
whole  length.  It  Teiy  geneTallj  has  a  email 
additional  origin,  by  a  slip  of  very  Tanable 
size,  from  the  onter  side  of  the  coronoid  pn>- 
ceas  of  the  ulna.  A  single  round  tendon 
posses  beneath  the  annular  ligament  sud 
throi^h  the  palm  of  the  hand,  betifeen  the 
two  heads  of  the  flexor  brevis  pollicla,  to  be 
iiiterltd  into  the  terminal  phalanx  of  the 
thumb. 

The  Flexor  Proftmdus  Bigitorum  (per- 
forona)  (Fig.  16,  4)  ariiet  from  the  anterior 
surface  of  the  ulna  between  the  coronoid  pro- 
cess (which  it  embraces)  and  the  origin  of 
the  pronator  quadratus,  and  from  the  sdjacoit 
half  of  the  intcrosseoua  membrane  ;  also  from 
the  upper  two-thirds  of  the  inner  BOi&ce  of 
the  ulnar,  extending  to  the  olecranon  pocew 
and  the  posterior  border  of  the  bone,  to  which 
an  aponeurosis  is  attached  from  which  some 
of  the  fibres  arise.  The  muscle  ends  in  four 
tendons  (of  which  that  to  the  index  finger 
alone  is  quite  separate  in  the  fore-arm),  which 
pass  beneath  the  annular  ligament,  and  after 
{giving  origin  to  tlic  lumbricales  muscles  in 
the  palm,  pierce  the  tendons  of  the  flexor 
sublimis  opposite  tlie  first  phalanges,  and  are 
iiiierted  into  the  bases  of  the  third  phalangee 
of  the  four  fingers. 
The  two  preceding  muscles  are  direct  flexon 
s,  and  afterwards  of  the  carpus.    The  flexor 


of  the  thumb  and  lingc 


longuB  pollicia  is  $uppiied  by  the  median  nerve  ;  the  flexor  profundua 


Fig.  16.— Deep  miwcles  oftho  fore-arm  (from  Wilaon). 

6.  PnTutor  qimdratiu. 

7.  Abducbtr  pollicis. 
6.  Uonal  intcroeseous  of  the  middle, 

and  palmar  mteiossooui  of  tbi 

9;  Don^  mteroBeoui  miucle  of  ths 
ring  finger,  and  palmir  inter- 
cnacoui  of  the  little  finger. 


1.  latemal  klerol  ligament  of  the 

2.  Aateriarli  fluent. 


E.  Oibicular  lipunent  of  the  head  ol 

the  mdiuB. 
t.  Flexor  ppfundus  digitoruiu  (Iht 

lumbriciUes  remoTed). 
Jf.  Tl»zar  longas  polliat. 
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partly  by  the  anterior  interoeseous  brancli  of  the  median  and  partly 
by  the  ulnar  nerve. 

The  Pronator  duadratus  (Fig.  16,  6)  is  the  only  muscle  in  the 
arm  whose  fibres  are  transverse.  It  arUes  from  a  somewhat  oval 
surface  on  the  front  of  the  ulna  below  the  origin  of  the  flexor 
profundus,  and  is  inserted  into  the  whole  of  the  front  of  the  radius 
below  the  attachment  of  the  flexor  longus  pollicis.  This  muscle  is  a 
powerful  pronator  of  the  fore-arm  and  is  supplied  by  the  anterior 
interosseous  branch  of  the  median  nerve. 

The  Ulnar  Artery  (Fig.  17,  i6)  arises  from  the  bifurcation  of  the 
brachial  artery  at  the  bend  of  the  elbow,  and  at  once  takes  an  oblique 
course  inwards  heneatJ^  the  median  nerve  and  four  of  the  muscles 
arising  from  the  internal  condyle  (pronator  teres,  flexor  carpi  radialis, 
palmaris  longus,  flexor  sublimis  digitorum).  It  lies  first  upon  the 
insertion  of  the  brachialis  anticus,  and  then  upon  the  flexor  profundus 
digitorum  for  the  remainder  of  its  course  in  the  fore-arm,  being 
bound  do^n  by  a  process  of  deep  fascia.  It  is  joined  in  the  middle 
third  of  its  course  by  the  ulnar  nerve,  which  lies  to  its  ulnar  side  for 
the  rest  of  its  course  in  the  fore-ann.  In  the  lower  third  of  the  arm 
both  artery  and  nerve  lie  comparatively  superficially  between  the 
tendons  of  the  flexor  carpi  ulnaris  and  the  flexor  sublimis  (but 
slightly  overlapped  by  the  former),  until  they  both  pass  over  the 
annnlar  ligament  into  the  hand.  Two  veme  comitcs  are  in  close 
relation  with  the  artery. 

Sur^ry  (Fig.  7). — The  ulnar  artery  is  easily  reached  in  its 
lower  part  by  an  incision  two  inches  long  upon  the  outer  edge  of  the 
tendon  of  the  flexor  carpi  ulnaris.  The  tendon  bemg  drawn  a  little 
inwards,  it  would  only  be  necessary  to  divide  the  intermuscular 
layer  of  the  deep  fascia  in  order  to  expose  the  vessel  with  the  nerve 
to  its  ulnar  side.  The  operation  for  tying  the  vessel  in  its  upper 
part  between  the  flexor  muscles  is  impracticable  on  the  living  body, 
but  the  vessel  may  be  reached  on  the  subject  by  separating  the  flexor 
caipi  ulnaris  from  the  flexor  profundus  digitorum  until  the  ulnar 
nerve  is  exposed,  when  the  artery  will  be  found  to  its  outer  side. 

When  the  ulnar  artery  is  tied,  the  circulation  is  mainly  carried  on 
by  the  radial  through  the  palmar  arches,  and  also  by  the  anterior 
and  posterior  interosseous  arteries,  which  anastomose  at  the  back  of 
the  arm. 

Branches. — 1.  The  Anterior  ulnar  recurrent  vdU  be  found  between 
the  brachialis  anticus  and  pronator  teres,  rumiing  up  in  front  of  the 
elbow  joint  to  join  the  anastomotica. 

2.  The  Posterior  ulnar  recurrent  is  to  be  followed  b^W^KEL  >iaA 
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flexor  sublimis  and  flexor  carpi  ulnoiis  to  the  back  of  the  prominent 
internal  condyle,  where,  after  passing  between  the  heads  of  the  flexor 
caipi  ulnaris,  it  runs  in  the  groove  occupied  by  the  ulnar  nerve,  and 
anastomoses  with  the  inferior  profunda  and  anastomotic  arteries. 

3.  The  Interosseous  artery  is  a  short  trunk  arising  about  two  inches 
from  the  commencement  of  the  artery,  which  is  directed  backwards 
to  the  interosseous  space,  where  it  subdivides  into  anterior  and  pos- 
terior interosseous  branches. 

The  posterior  interoseeous  passes  between  the  radius  and  ulna  to  the 
back  of  the  arm,  where  it  will  be  dissected. 

The  anterior  interosseous  is  to  be  followed  down  the  front  of  the 
interosseous  membrane,  where  it  will  be  found  lying  with  a  branch 
of  the  median  nerve  between  the  flexor  longus  pollicis  and  flexor 
profundus  digitonim,  until  it  disappears  l^eneath  the  pronator 
quadratus  to  reach  the  back  of  the  wrist.  The  anterior  interosseous 
artery  gives  off  numerous  muscular  branches ;  a  median  branch  to 
accompany  the  median  nerve  (sometimes  of  large  size);  and  two 
nxUritious  arteries  to  the  radius  and  ulna,  which  are  directed  tofwcardM 
the  elbow. 

4,  The  Carpal  arteries^  anterior  and  posterior,  supply  the  front  and 
back  of  the  carpus,  and  anastomose  with  corresponding  branches 
from  the  radial.* 

The  Median  Nerve  (Figs.  15  and  17)  enters  the  fore-arm  between 
the  heads  of  the  pronator  teres,  and  then  passing  between  the  origins 
of  the  flexor  sublimis  digitorum,  crosses  tlie  ulnar  artery  to  lie  between 
the  flexor  sublimis  and  flexor  profimdus  muscles.  It  is  placed  super- 
flciolly  between  the  flexor  tendons  near  the  ^mst,  and  passes  with 
them  beneath  the  annular  ligament  into  the  hand. 

Branches. — The  median  nerve  supplies  all  the  muscles  of  the 
front  of  the  fore-arm  except  the  flexor  carpi  ulnaris  and  half  the 
flexor  profundus,  in  the  following  manner : — As  soon  as  it  enters  the 
fore-arm  it  gives  branches  to  the  pronator  teres,  flexor  carpi  radialis, 
flexor  sublimis  digitorum,  and  palmaris  longus,  and,  alter  crossing 
the  ulnar  artery,  gives  ofT  the  anterior  interosseous  nerve  (Fig.  17,  25). 
This  passes  down  the  front  of  the  interosseous  membrane,  giving 
branches  to  the  flexor  longus  pollicis  and  the  outer  half  of  the 
profundus  digitorum,  and  then  beneath  the  pronator  quadratus 
(which  it  supplies)  to  the  front  of  the  wrist-joint,  where  it  gives  a 
branch  to  the  articulation. 

^  *  ProfesBor  Ellis  enumerates  a  metacarpal  branch,  which  is  usuall}'  the  oon* 
tinuation  of  the  posterior  carpal  artery*  to  the  Ixick  of  the  5th  metacarpal  bone, 
as  will  be  seen  in  the  dissection  of  the  back  of  the  hand. 
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A  eulatuMU  palinar  branch  (Fig.  15,  30)  arises  a  short  distance 
•bore  the  annular  ligament,  over  vhich  it  passes  to  be  distributed 
to  the  skill  of  the  palm. 

The  ITIiiftr  Nerre  (Fig.  17,  a)  enters  the  fore-arm  behind  the 
internal  condyle,  bj  pasnng  be- 


that  muscle  and  upon  the  flexor 
pmfondos  digitonuQ  for  the 
whole  of  ita  course  in  the  fore- 
arm ;  and  about  the  middle  third 
of  the  fore-arm  comes  into  close 
idation  with  the  ulnar  orteiy, 


Binchfeld  «Dd  LeTpillv), 


1.  Snpiiubir  longoi  (cut). 

2.  Cln«r  nerve. 

3.  Ilnichiii]u  nnticus. 


I.  Pronator  lem  and  texor   rnriii 

nulUlis  (cut). 
I.  Etteiuor    carpi   nuliulia   louder 

(cut). 
>.  Brachial  orteiy- 


12.  Flexor  inblimit  digilorum  (cut) . 

13, 13.  Badial  nene. 

14, 11.  Flcim'  carpi  ulnnriB. 

15.  Eitenaor  cariii  nulialis  brevier. 

Ift.  Dinar  arteij. 

17.  Baiiutt  origin  of  flexor  »ublinm 

digitonim  (cut). 

18.  Fleiorproftindiudigitorum, 

19.  Tendon  of  pnrantor  ten's. 

20.  aO.  Dorul  bmncli  of  ulnar  nen-o. 
31,  ai.  Radial  artery. 

22,  22.  Deep  branch  of  ulnar  nerve. 

23.  Fleior  fonpa  poUieu. 


I.  UigiUl  bi 

r.  Tendon  of  supinator  longua. 

).  One  of  Ibe  lambricalFS  mUKlca. 

).  Pronator  quadrstui. 

I.  Tendon  of  flexor  carpi  radialii. 

I.  Digital  bru)ch«  of  median  nerr 

i.  Abdndor  pollicia. 
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Olid,  keeping  to  its  ulnar  side,  accompanies  it  over  the  ftunnluT  hg^ 
Jiient  into  the  palm. 

Branches  (Fig.  17). — The  ulnar  nerve  gives  small  aitieiikr 
branches  to  tlie  back  of  the  elbow,  and  supplies  one  and  a  half  of 
the  muscles  of  the  fore-arm,  viz.,  the  flexor  carpi  ulnaris  and  the 
inner  half  of  the  flexor  profundus  digitorum. 

In  the  lower  tliird  of  the  fore-arm  the  nerve  gives  a  danal  bnmek 
(20),  which  turns  backwards  beneath  the  tendon  of  the  flexor  caipi 
ulnaris  to  be  distributed  to  tlie  back  of  the  little  and  half  the  liag 
fmger. 

A  cutaneous  palmar  branch  of  small  size  arises  close  above  the 
annular  ligament,  and  is  distributed  to  the  skin  of  tlie  palm  on  the 
ulnar  side. 

The  Badial  Nerve  (Fig.  17, 13)  is  seen  to  arise  from  the  musculo- 
s])iral  nerve  op]>OKite  the  elbow.  It  lies  at  first  upon  the  supinator 
brevin,  to  the  outer  side  of,  and  at  some  little  distance  from,  the 
radial  artery ;  but  in  the  middle  thini  of  the  arm  it  is  in  dose 
relation  with  the  arteiy  on  the  pronator  teres,  finally  passing  beneath 
the  tendon  of  the  Hupinator  longus  to  the  back  of  the  fore-ann  and 
liaiid. 

The  lUcK  op  the  Fore-arm. 

SThe  front  of  the  fore-anii  having  been  dissected,  the  skin  can  be 
ected  from  the  back  of  the  arm  without  further  incisions,  but  an 
incision  must  be  made  along  the  inner  border  of  the  hand  and  adoas 
the  knuckles,  to  pennit  tlie  reflection  of  the  skin  from  the  back  of 
the  liand.  An  incision  is  also  to  be  made  along  the  thumb  and  each 
of  the  fingers,  and  the  skin  reflected,  when  the  cutaneous  nerves  and 
veins  ore  to  be  dissected  out  of  the  superficial  fascia,] 

Cutaneous  Nerves  (Fig.  18). — The  back  of  the  fore-arm  is 
supplied  at  the  up][>er  ]>art  by  the  branches  of  the  viusctdo^iral 
nerve  (2)  and  internal  cutaneous  nerve  (i),  which  were  seen  above 
the  condyles  of  the  humerus  in  the  dissection  of  the  back  of  the  aim 
-(p.  34).  In  addition  and  lower  down,  there  vrill  be  found  on  the 
outer  side  of  the  limb,  branches  from  the  muscvlo-cutaneous  nerve  (4), 
and  on  the  inner  side,  branches  of  tho  internal  cutaneous  nerve  (3)  • 
at  the  wiist,  on  the  outer  side,  tlie  large  radial  nerve  (6)  which 
pierces  the  deep  fascia  in  the  lower  third  of  the  fore-arm,  and,  after 
communicating  with  the  musculo-cutaneoua  nerve,  distributes 
digital  branches  to  both  sides  of  the  thumb,  forefinger,  and  middle 
finger,  and  to  the  radial  side  of  the  ring  finger,  forming  in  addition 
a  loop  across  the  back  of  the  hand  with  the  following  nerve. 
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t  (Fig.  IB,  7)  appeals  o 
Fig  18 


The  Donal  branch  of  lh«  UItmt  Xt 
inner  nde  of  the  wrist,  at  a  point 
comeponding  to  the  lower  end  of 
the  nhto,  and  givea  digital  branches 
to  both  aides  of  the  little  Soger  and 
the  nbur  side  of  the  ring  finger, 
joining  the  radial  nerve  across  the 
back  of  the  hand. 

The  Bnporflcial  Veins  (Fig.  18} 
of  the  hand  form  an  arch  across 
the  bock  of  the  metacarpus,  which 
joins  the  radial  and  posterior  ulnar 
Teins  at  its  extremities ;  the  veins 
of  the  fore-ana  wind  round  the 
limb  to  join  tlie  radial  and  nlnor 
veins  respectively,  and  one  or  two 
bmiches  form  communications  be- 
tweot  them  and  across  the  back  of 
tbeiiue-anu. 

[The  deep  fascia  is  to  be  removed 
from  the  bock  of  the  fore-arm  and 
hand,  with  the  exception  of  a  band 
abont  an  inch  wide,  which  is  to  be 
left  opposite  the  lower  end  of  the 
radios,  to  form  the  poiterior  annutor 
t>gam*nt.  The  slender  posterior  in- 
teroaieoua  atteiT  to  the  outer  side 
of  the  extensor  carpi  uhtaris  is  to  be 
pieMmd.  It  wilt  be  found  to  be 
unpoeuble  to  remove  the  fascia  en- 
tirely nest  the  elbow,  where  it  is 
incorporated  with  the  muscles.] 

Ktucles  of  the  Back  of  the 
Tbr»-um  (Fig.  19].— The  muscles 
aniing  from  the  external  condfle 
at  the  hnmeras  are  either  exUnton  * 


Tig.  IS. — SnpeifldAl  dissection  of  the  back  ot  the  torc-ftrm  (froni  HinchieLI 
■nd  LercilU). 

1.  Pceterior  bnnch  of  intenuil  cu-         3,  3.  Inlemitt  rutnneaus  nnre. 

tanttnit mrre.  4,  BadialveiuaDdeitenuklcuUneout 

2.  BzUmal   eotuuaiu    bnoch    or        6.  Poelenor  ulnar  vein,  [turn. 

mnsoolo-siiind  nctre.  G.  BadiBlnnra        T.  iniu,i'u:n«. 
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or  Mupinatcn^  and  will  be  found  in  the  following  order,  beginning 
from  the  radial  side : — 1,  supinator  longiu ;  2,  extensor  carpi  radbdia 
longior ;  3,  extensor  carpi  radialis  brevier ;  4,  extensor  commimis 
digitorum  ;  5,  extensor  minimi  digiti ;  6,  extensor  carpi  nlnana ; 
there  axe  also  two  small  muscles  attached  to  the  bone  and  not  seen 
at  present,  viz.,  7,  anconeus  (covered  by  deep  fascia),  and  8,  supinator 
brevis  (under  cover  of  the  long  muscles).  Arising  from  the  bones 
of  the  /ofv-arm  alone  and  appearing  from  beneath  the  extenaor 
commimis  digitorum,  will  be  found  four  short  extensor  muscles 
which  hold  the  following  position  to  one  another  from  the  radial 
side :— ly  extensor  ossis  metacarpi  pollicis  ;  2,  extensor  piimi  in*. 
temodii  pollicis  ;  3,  extensor  secundi  intemodii  pollicis ;  4,  extenaor 
indicis. 

All  the  eight  muscles  attached  to  the  humerus  have  additional 
origins  from  the  fekscia  of  the  arm  or  from  intermuscular  septa 
derived  from  it;  and  two,  viz.,  the  extensor  carpi  ulnaiis  and 
supinator  brevis,  have  additional  origins  from  the  ulna. 

The  Supinator  Badii  Lon^a  (Fig.  19,  4)  is  a  long,  naxtow 
muscle,  and  has  been  already  seen  in  great  part  in  the  dissections  of 
the  bend  of  the  elbow  and  fore-arm.  It  arises  from  tlie  upper  two- 
thirds  of  the  ridge  leading  to  the  outer  condyle  of  the  humerus  and 
from  the  external  intermuscular  septum  of  the  arm,  which  sepaiates 
it  from  the  triceps ;  and  is  inserted  into  the  base  of  the  styloid 
process  of  the  radius,  its  tendon  being  crossed  by  two  short 
extenson  of  the  thumb  at  the  annular  ligament  It  is  mpplied 
oy  a  apedal  branch  of  the  musculo-spiral  nerve,  and  its  action 
is  that  of  a  feeble  supinator  and  powerful  flexor  of  the  fore- 
aim,  when  the  hand  is  midway  between  pronation  and  supination* 

The  Xztensor  Oarpi  Badialia  Longer  (Fig.  19,  5)  aiiiw 
from  the  lower  third  of  the  ridge  leading  to  the  external  condyle 
and  from  the  external  intermuscular  septum ;  its  tendon  passes 
1>eneath  the  two  extensors  of  the  thumb  and  through  the  second 
division  of  the  annidar  ligament,  and  having  then  been  crossed 
by  the  tendon  of  the  third  extensor  of  the  thumb,  is  inserted  into 
the  base  of  the  metacarpal  bone  of  the  fore-flnger  (2nd  metacarpal 
bone). 

The  Extensor  Carpi  Badialia  Brevier  (Fig.  19,  6),  which  is 
beneath  the  longer  extensor,  orwei  from  the  outer  condyle  of  the 
humerus  ;  from  the  surfeuse  of  the  external  lateral  ligament ;  from 
the  fascia  of  the  fore-arm  and  from  the  intermuscular  septnm 
l)etween  it  and  the  extensor  digitorum.  Its  tendon  passes,  with  that 
of  the  long  extensor,  beneath  the  two  extensors  of  the  thumb  and 
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-thioogb  the  eecond  division  of  tlie  """iiInT  ligament ;  and  laatly 
l)eueath  the  tliird  eztensoi  of  the  thumb,  to  1>e  iTuerttd  into  the  bnse 
of  the  metacarpal  bone  of  the  middle  finger 
<3Td  metacaipel  bone). 

The  IbKtoiuor  Comnumia  Di^toram 
(Fig.  19,  8)  aritiM  from  the  extecnal  condyle 
with  the  preceding  mnsdea  ;  from  the  fascia 
«f  the  fbre-aim,  and  from  the  inteTmnscolar 
septa  on  each  side  of  it.  It  ends  in  three 
toidona^  which  pass  throngh  the  fourth  divi-  ' 
«ionof  theaniitdar  ligament  with  the  extensor 
indict!  and,  the  innermost  having  anbdivided, 
the  four  tendons  thus  formed  are  inttrltd  into 
the  fingers  in  the  following  waifi — Oppofdte  tiie 
netacarpo-pbaJangeol  joint  each  tendon  sends 
slips  to  both  sidea  of  the  base  of  the  hret 
phalanx  to  join  the  tendons  of  the  interoe- 
aeooa  mosclee,  and  then  expands  npon  the 
phalanx,  being  joined  by  slips  from  the  lum- 
faricalea  and  inteiossei  muscles ;  this  expan- 
sion is  stronger  at  the  margins  than  in  the 
middle,  and  its  sides  ate  prolonged  to  the 
third  phalanx,  whilst  the  middle  triangular 
portion  is  attached  to  the  base  of  the  second 
phalanx.  This  division  is  artificial  and  mnst 
be  made  with  the  acalpel,  mnce  the  three 
parta  are  originally  united.  The  tendon  of 
the  txtauor  tTuiicit  joins  the  nlnar  side  of  the 
£nt  01  ontennost  tendon  at  the  first  phalanx. 
The  thiee  innermost  tendons  of  the  extensor 
An  joined  together  by  tendinous  slipe  on  the 

Fig.  19. — Supeifiuial  miuclet  of  the  back  oT  fore-arm  (from  Wilani}. 


2.  Bnwialu  snticua. 

3.  Lower  part  otthe  tiicepa,  inwrtid 

into  tbe  olecrancm. 
-4.  Soiriiiator  iDD^iii. 

5.  Eitenior  earpi  radialla  lon^or. 

6.  HxtnuoT  oa^i  radialia  brevior. 

7-  Tendoni  of  iiUBrtion  of  tbew  two 

8.  Eitenior  commonii  diptonun. 

10.  Exteiuar  cai^  olnaii*. 

11.  


12.  Flexor  carpi  ulnari 

13.  ExtenBor  chbu  roetacarpi  and  ei- 

teruor  primi  iiitemodii  polUcU 
Ij-ing  together. 
11.  ETtentor  lecundi  intcmodii  pol- 

15.  Tosttiior  uinular  ligament.  The 
t«ndaii8  of  the  commoD  extennr 
are  aecn  on  tlis  back  of  the 
hand,  and  their  mode  of  inier- 
tion   on    the   domua   of  the 
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back  of  the  hand,  those  on  either  side  of  the  ring  finger  being 
especially  strong,  and  that  to  the  little  finger  is  joined  by  the  two 
divisions  of  the  extensor  minimi  digiti  above  and  below  the  point 
of  union  with  the  other  tendons.  , 

The  Extensor  Minimi  Digiti  (Fig.  19,  9)  might  be  taken  as 
a  part  of  the  common  extensor,  but  is  separated  from  it  by  an 
intermuscular  septum.  It  arises  from  the  external  condyle ;  from 
the  fascia  and  from  the  intermuscular  septa  on  each  side;  and 
its  tendon,  after  passing  through  the  fifth  division  of  the  annnlsr 
ligament,  is  generally  divided,  both  slips  being  inserted  into  the 
common  expansion  on  the  first  phalanx  of  the  little  finger,  but  the 
innermost  reaching  further  forward  than  its  fellow  (Fig.  22,  19). 

The  Extensor  Carpi  ITlnaris  (Fig.  19,  10)  arises  from  the 
external  condyle  ;  from  the  fascia  and  from  the  intermuscular  septal 
on  each  side  ;  and  has  an  ailditional  origin  from  an  expansion 
attached  to  the  outer  side  of  the  posterior  border  of  the  nlna,  the 
fibres  covering  but  not  being  attached  to  all  the  inner  part  of  the 
posterior  surface  of  tlie  bone.  The  tendon  passes  through  the  sixth 
division  of  the  annular  ligament  and  behind  the  styloid  proceas  of 
the  ulna,  to  be  inserted  into  the  base  of  the  metacarpal  bone  of  the 
little  finger  (5th  metacar^ial  bone). 

The  action  of  the  extensors  is  implied  by  their  names,  but  it  shonld 
be  noted  that  all  the  extensors  of  the  carpus  are  inserted  into  the 
vietacarpus.  The  extensor  carpi  radialis  longior  is  supplied  by  the 
mnsculo-spiral  nerve  ;  all  the  others  by  the  posterior  interoueous 
nerve,  a  branch  of  the  musculo-spiral. 

The  Anconeus  (Fig.  19,  11)  is  a  small  triangular  muscle  on  the 
outer  side  of  the  elbow,  which  is  apparently  continuous  with  the 
triceps,  but  is  separated  by  a  narrow  cellular  interval  It  is  covered 
by  an  expansion  of  the  tendon  of  the  triceps,  which  must  bo  removed 
to  expose  it,  when  a  branch  of  nerve  from  the  musculo>spiral  to  the 
muscle  is  to  be  looked  for  and  preserved.  It  arises  from  the  back  of 
the  external  condyle  of  tlie  humerus  by  a  separate  origin,  and 
spreads  out  to  its  fleshy  insertion  on  the  triangular  surface  upon  the 
outer  side  of  the  olecranon  and  \ipper  third  of  the  ulna.  The 
anconeus  is  an  extensor  of  the  fore-arm,  and  is  supplied  by  a  branch 
of  the  miisculo-spiral  nerve,  which  pierces  its  upper  margin,, 
and  is  accompanied  by  a  branch  of  the  superior  profunda  arteiy. 

[The  long  extensors  must  be  divided  about  the  middle  and 
turned  aside  in  order  to  see  the  deep  muscles  thoroughly,  but  the 
supinator  longus  should  be  left  uncut  The  supinator  raeviswill 
require  carefid  dissection  beneath  the  origins  of  the  other  musdeB, 
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and  the  ami  must  be  folly  pionated  in  order  to  stretch  the  fibreii 
whilst  being  cleaned.  The  posterior  interosseous  nerve  piercing 
the  muBcle  is  to  be  carefully  preserved  and  its  branches  traced  to  the 
eztensoxB.] 

The  Supinator  Brevis  (Fig.  20,  5)  has  very  oblique  fibres, 
which  are  covered  at  the  upper  part  by  a  tendinous  expansion  or 
intermuscular  septum,  £rom  which  some  of  them  take  their  origin. 
It  ari$e$  from  the  external  condyle ;  from  the  external  lateral 
Hgament  of  the  elbow  ;  from  the  orbicular  ligament  of  the  radius  ; 
from  the  triangular  space  below  the  lesser  sigmoid  cavity  of  the  ulna, 
and  from  the  margin  of  bone  below  it  as  far  as  the  attachment  of 
the  anconeus.  Its  fibres  sweep  round  the  radius  and  are  iruerUd 
into  the  outer  and  back  part  of  the  ueck  of  that  bone  above  the 
oblique  lines,  with  the  exception  of  the  bicipital  tubercle  and  the 
posterior  surface  of  bone  above  and  below  it.  The  supinator  is 
pierced  by  the  posterior  interosseous  nerve  (which  supplies  it)  and  is 
fieparated  from  the  extensor  ossis  metacarpi  pollids  by  the  posterior 
interosseous  artery.  It  is  a  powerful  supinator  of  the  radius  on  the  ulna. 

The  Extensor  Ossis  Metacarpi  Pollicis  (Fig.  20,  6)  is  usually 
the  only  one  of  the  special  extensors  of  the  thumb  which  has  an 
origin  from  both  bones  of  the  fore-arm,  though  occasionally  the  next 
muscle  has  a  double  origin.  It  arises  from  the  middle  of  the 
posterior  surface  of  the  radius  for  about  two  inches,  the  origin 
reaching  across  the  bone  from  the  interosseous  line  to  the  attach- 
ments of  the  supinator  brevis  and  pronator  teres  ;  from  a  correspond- 
ing portion  of  the  posterior  surface  of  the  interosseous  membrane ; 
and  from  two  inches  of  the  middle  of  the  outer  side  of  the  posterior 
itorface  of  the  ulna,  between  the  attachments  of  the  supinator  brevis 
and  aooneus  above,  and  the  extensor  secundi  intemodii  below.  The 
muscle  ''  crops  out  **  between  the  extensors  of  the  carpus  and  fingers, 
and  having  crossed  the  extensor  carpi  radialis  longior  and  the  brevier 
obliquely,  it  passes  on  the  outer  side  of  the  styloid  process  of  the 
radius,  through  the  first  division  of  the  annular  ligament  and  over 
the  radial  artery,  to  be  inserted  into  the  base  of  the  metacarpal  bone 
of  the  thumb  (1st  metacarpal  bone). 

The  Extensor  Primi  Intemodii  Pollicis  (Fig.  20, 7)  arises  from 
the  back  of  the  radius  immediately  below  the  extensor  ossis  meta- 
carpi pollicis  and  dose  to  the  interosseous  line,  for  a  space  two 
inches  long  and  half  an  inch  wide ;  also  from  the  radial  half 
of  the  interosseous  membrane  for  a  corresponding  distance.  Its 
tendon  lies  to  the  ulnar  side  of  the  tendon  of  the  extensor  of  the 
metacarpal  bone  in  its  whole  course,  passing  thto^jL^  \b.^  msu^ 
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divuion  of  the  annular  lig&ment,  and  is  prolonged  to  be  ituertid  into 
the  base  of  the  fint  phaUnx  of  ^e  thnmb. 

The  BxtuiMr  Sscnndi  Intemodll  Fol- 

■S-  '"■  UcU  (Fig.  20,  8)  (irtKf  troia  the  laiddle  of  tha 

outer  half  of  the  posterior  sorfue  of  the  olui 
(between  tha  origina  of  the  extensor  omi» 
metacoipi  pollicis  above,  and  the  indicator 
below),  and  from  the  ulnar  half  of  the  cor- 
reaponding  portion  of  the  interotseoiu  mou- 
lirane.  Its  tendon  becomes  superficial  jntfe 
above  the  nnniiUr  li^jament,  thiough  whieh 
it  passes  wry  obliquely  in  a  separate  diTisim. 
[the  third) ;  then  crosBiiig  the  tendons  of  tha 
extensor  carpi  radialis  longiot  and  brevior. 
and  the  radial  artery,  it  runs  along  the  nlaar 
side  of  the  extensor  primi  iuternodii  to  bft 
inierUd  into  the  base  of  the  terminal  phalanx 
of  the  thumb.  This  muscle  varies  very  much 
ill  size. 

The  Extensor  Indicia  (indicator)  (Fig, 
20,  9)  arises  from  tbe  posterior  surface  of  the. 
ulna  below  the  preceding  muscle  (by  the  UU 
of  which  it«  attachment  is  influenced),  and 
slightly  from  the  interosseous  membrane.  Its 
tendon  is  covered  by  lliose  of  the  commoa 
extensor,  and  ninuing  through  the  fourth 
division  of  the  annular  ligament  with  them, 
is  interted  into  tbe  common  eipaunon  on  Hm 
back  of  tbe  first  phalanx  of  the  foi«-finget. 
The  actions  of  ths  special  extensors  are  im- 
plied by  their  names.  They  are  all  suppUsit 
by  tlie  posterior  interosseous  nerve. 
The  Foatorior  Znteroaeeotu  Artery  (Fig.  22,  8)  arising  from 
the  interosseous,  a  branch  of  the  ulnar  artery,  reaches  the  hack  of 

Vig.  20.— DeepmuKln  of  thebsckof  fore-um  (from  WiboD), 

1.  Humenu.  8.  Extensor  ■ecnndi  intsniodii  pol- 

2.  Olacnnon.  lici>. 

8.  Ulna.  9.  Eitennr  indid*. 

4.  AncDuen).  10.  Fint  ional  inteivsaeons  miuols. 

6.  Supinstoi  brevii.  Ite  other  three  dorsal  interoMsL 
0.  Snensor  «aii  metacBrpi  poUicu.  un  teen  between  the  metacw- 

7.  Brtwuor  primi    intenioaii    pol-  pal  bouH  of  their  reqiestiva 
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the  ana  bj  pwBng  between  th«  ndim  tnd  olaai  above  the  fa)tan»- 
seona  membiaiie.  It  (^^wub  betireeu  the  nqdnatoi  breris  and 
extemor  oada  metacatpi  polliciB  (naiullf),  giving  muBonlai  branohea 
to  the  exteaeor  moacles  and  a  teemrent  btandi  to  the  elbov  joint ; 
aad  tmninatM  bjr  joining  the  jmm- 
terior  oarpcl  arteries  and  «1m  the 
teminal  bmuch  of  the  anUrior  in- 
Urouemu  artery  (lo),  which  will  be 
found  to  reach  the  bock  of  the  arm 
by  piercing  the  interosBeona  mem- 
brane immediatelj  above  the  lower 
end  of  the  tadine.  The  r<eurr«nf  (6) 
branch  runs  npon  the  anpinator 
bievis  to  the  outer  and  back  part  of 
the  elbow,  where  it  anastomoRes 
with  the  euperior  profonda  and 
recnnent  radial  arterieB. 

The  Foatarior  Interooaeotu 
Verve  (Fig.  SI,  9)  ia  a  division  of 
the  moMalo-epiral,  which  has  been 


Fig.  21. — DiaaecIioD  of  the  miuculo-apirnl 
Dnre  and  its  branchen  (Irom  Hinch- 
feld  and  LeTeiU«). 

1.  Trioepc 

2.  Bni^^  anlicns. 

3.  St^natoi  kogni. 

4.  Bioepa. 

4.  Itiuail04pin1  nerve. 

6.  Maaonla-mitanHius  nerre. 

7.  Origin    of    eitenaor    caipi     ladinlis 


0.  Foatarior  uit«ni«eoui  neire. 

10.  Frmutor  radii  teres. 

11.  Origin    of    eitcntor    caipi    tadialis 


14.  TendoD  of  lupinator  longiu. 

iB.  Bupinalor  breri). 

16, 16.  Tendon  of  eitenaor  carpi  radialia 


or  oMia  mrtaearri  poUicia. 
or  primi  intmNdilpollirii. 
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already  seen  to  divide  on  the  outer  side  of  the  apace  in  front  of 
the  elbow  and  beneath  the  supinator  longus.  The  posterior  intena- 
seous  nerve  can  now  be  traced  running  obliquely  in  the  fibres  of  the 
supinator  brevis,  and  at  its  lower  border  breaking  up  into  muscolir 
branches  and  an  articular  branch  .to  the  wrist  The  muicuJar  Inxnuku 
supply  the  extensor  carpi  radialis  brevior,  extensor  communis  digi- 
torum,  extensor  minimi  digiti,  extensor  carpi  ulnariiy  the  three 
special  extensors  of  the  thumb  and  the  indicator ;  and  the  supinator 
brevis'is  supplied  by  a  branch  or  two  as  the  nerve  passes  through  it^ 
and  must  be  divided  to  see  them.  The  articular  branch  to  the  wriat 
reaches  the  interosseous  membrane  between  the  extensors  of  the  fiivt 
and  second  phalanges  of  the  thumb  and  runs  to  the  back  of  the 
carpus,  where  a  ganglionic  enhirgeuient  may  sometimes  be  found. 

The  Badial  Artery  at  the  wrist  (Fig.  22,  1 8).— After  leaving  the 
front  of  the  lower  end  of  the  radius  (p.  40)  the  radial  artery  lies 
against  the  external  lateral  ligament  of  the  wrist-joint,  and  beneath 
the  extensors  of  the  metacarpal  bone  and  first  phalanx  of  the  thumb. 
It  then  winds  over  the  back  of  the  carpus,  to  the  interval  between 
the  metacarpal  bones  of  tlie  thumb  and  forefinger,  where  it  is  crossed 
by  the  extensor  of  the  second  phalanx  of  the  thumb,  and  lastly  passes 
into  the  palm  of  the  hand  between  the  two  heads  of  the  abductor 
indicia  (first  dorsal  interosseous  muscle). 

The  Branches  (Fig.  22)  of  the  radial  artery  at  the  wrist  very 
commonly  vary,  but  should  be  five  in  number. 

1.  The  Posterior  carpal  (17)  is  a  small  branch  which  runs  tnns- 
Tersely  close  upon  the  bone  immediately  below  the  annular  ligament, 
to  join  the  posterior  carpal  branch  of  the  ulnar  and  form  an  axeh. 
From  this  two  dorsal  interosseous  arteries  are  given,  which  ran  on 
the  third  and  fourth  interosseous  muscles,  and  receive  the  perfoxatiiig 
arteries  which  appear  between  their  heads  of  origin. 

2.  The  Metacarpal  (20)  is  the  first  dorsal  interosseous  artery,  and 
closely  resembles  the  others.  It  runs  on  the  second  interosseous 
muscle,  and  at  the  root  of  the  fingers  often  joins  the  digital  branch 
from  the  front  of  the  hand. 

3  and  4«  The  DorsaUs  pollids  (24)  are  two  small  arteries  which  are 
distributed  on  the  metacarpal  bone  of  the  thumb ;  one  is  often 
wanting. 

6.  The  Donalis  indicis  (22)  is  a  similar  branch,  which  runs  along 
the  metacarpal  bone  of  the  index  finger.  This  is  frequently  replaced 
by  a  large  artery  which  runs  along  the  metacarpal  bone  and  divides 
into  branches  to  the  forefinger  and  thumb,  being  in  fact  the  radialis 
indicia,  a  branch  of  the  radial  in  the  palm^  arising  earlier  than  osua 
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Th8  Patterior  eatpaX  bnmch  (Rj 
lie  found  qtpeanng  beneath  the 
extenscv  cmrpt  ttlnom,  and  hav- 
ing completed  the  arch  foimad 
1>7  the  poeteiior  caipal  of  the 
xadia],  it  ends  in  a  bianch  to  the 
ulnar  aide  of  the  fifth  metacoipal 

The  Foaterior  AttwnUr  Zd- 
Sramaat  (Fig.  19, 15)  ia  attnched 
to  the  ladios  externally,  and  to 
the  coaeiform  and  piufonu  bones 
intenudlj.  It  has  six  aubdivi- 
aioiu^  which  should  be  careful!}' 
examined  and  compared  with 
the  groove*  on  the  bones.  The 
fint  division  corresponds  tu 
the  groove  on  the  outer  side 
of  the   stjloid  process    of   the 


H». 


22.— Arteiiei  of  Uie  back  of  the 
fne-um  (drawn  bjr  G.  E.  L. 
Pnne). 

1,  lafnior  prafonda. 
I.  Saperior  profunda. 
I.  Tnnwnerre. 
I.  Miucnl»-tpinl  nenre. 
i.  AnulamoUe  artoj. 


t.  Eitenaoriiada metacarpi and prii 

intemodii  ^llidi. 
I.  EiteniOT  carpi  nlnarii. 
I.  £ilentor  caipi  radialii  longioi  ar 


'.  Pgatorior  canal  ailciT. 
I.  Badialaitc^. 
I.  Eitaniwr  """'"■'  digiti. 
).  Hitacarpal  Kiterj, 
L  ixt.  donali*  indicia. 
I.  Alt.  dcnalii  palhcij. 


S3,  17)  of  the  nlnat  arteiy  will 
Fis-  22, 
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ndini,  and  tnncmits  the  tendons  of  the  extensor  a 
pollicia  and  extensor  pritni  intemodii  pollicU  :  the  • 
correaponcU  to  the  groove  on  the  inner  aide  of  the  rtyloid 
«ud  tianamito  the  tendons  of  the  estensorea  carpi  tadialia, 


and  brevior :  the  third  division  ia  placed  oliUqaely,  and  cone- 
sponds  to  tlie  oblique  groove  on  tiiu  back  of  the  radius  ;  it  trans- 
mits the  tendon  of  the  extenitor  scciindi  intemodli  pollicia :  the 
fourth  division,  corresponJing  to  the  broad  groove  on  the  radius, 
tianamita  the  tendons  of  the  extensor  communis  digitonim  and  of 
the  extensor  indicia  :  the  Afth  division  corresponds  to  a  veiy  slight 


Fig.  23.--A  Kotion  through  the  middle  of  the  right  fore- 

B^raud). 
1.  Anterior  inteiMSCOiu  vesMls  and      10.  Extemor 


n  (>ltei«dfram 


metacsiin  pallida. 

1 1.  Ulnar  veneli  ind  nerre. 

12.  Eiteiuor  communia  digibvum. 

13.  Fleior  pTuhindiu  di^tonun. 

14.  Eileiuar  cupi  ulnuii. 


2.  Badial  Teneli  and  nerro. 

3.  Pronator  torn. 

4.  Supinator  kogua. 
6.  FUior  carta  radialis. 

6.  Supinator  breria. 

7.  Fleior  Bublimifl  di^tonm.  —^  -  ^. 

8.  Exlanaom  caipi  ndialii  lonpor      17.  Eitenaor  seeimdi  Intamodii  pol- 

and  brerior.  lirli. 

B.  Flaxor  eupl  nltuiia. 
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groove  on  tlie  edge  of  the  isdiiu  (or  is  placed  tMtveen  the  bonee), 
and  bansmita  the  tendon  of  the  eztenaoi  7"'"'"*^  digiti  :  the  aixtli 
diriaioa  eoRcaponda  to  the  groove  at  tlie  back  of  the  Btjloid  procesa 


of  tiie  nine,  and  transmits  the  tendon  of  the  extensor  carpi  ulnaiis. 

Thus  five  diTimons  conespond  to  grooveH  on  the  radius  and  one  to  that 

R  U 

on  the  nlna,  and  they  may  be  remembered  bj  the  formulas  2121:1. 
(Pig.  24.) 

The  doraal  Interoaaeous  maHcles,  four  in,  number,  can  be  most  con<- 
veniently  dissected  vith  those  of  the  palm  of  the  hand. 


Palm  c 


THE   HaSD. 


Snr&oe-Karking. — Tbe  delicncy  of  the  skin  of  the  palm  will 
depend  Ter;  much  upon  the  previous  occupation  of  the  indiridnal, 
bntineretjcaee  it  will  be  found  to  present  no  hairs  and  to  be  ribbed 
hy  the  rova  of  papilbe,  npon  vluch  the  orifices  of  the  sweat-duela 
can  be  wen  vith  a  magni^dng  glass.     If  decompoaition  has  adYBDoed 


Fig.  M.-A  M 


bone*  (drawn  by  G.  E.  L.  Feane). 


2.  Ttndim  of  eitenaor  Bocundi  inter- 

nodii  pollicii. 

3.  TtedoD  of  eitenior  minimi  dipti. 

4.  TcndoD*  of  eitea»r  caipi  rsdulii 

longior  and  brcTior. 
C.  Eiteiuor  carpi  nlnorij. 

6.  Bidial  rcmb. 

7.  Portion  of  abductor  miniini  digiti. 

8.  Tmdona  of  extemor  oui*  meta- 

carid  and  primi  intcmodii  pol- 


.  Ulnar  nerri 

10.  Radial  oerre. 

11.  Ulsar  veMcIa. 

12.  Tendon  of  Heior  carpi  ndialii. 

13.  Tsndona  of   deior   lublimia  and 

profimdu). 
H.  T^on  of  flexor  lonpu  pollici*. 
15.  Teodon  of  palnurii  fongiu. 
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rapidly,  the  cuticle  will  probably  be  detached  in  part,  when  npon 
fixamiTiing  its  deep  surface,  depiessions  corresponding  to  the  papilU» 
will  be  found.  A  fulness  on  each  side  of  the  palm  corresponds  to 
the  special  muscles  of  the  thumb  and  little  finger  respectively,  and 
the  terms  ''thenar''  and  '^ hypo-thenar "  are  sometimes  applied  to 
them.  The  palm  presents  three  curved  lines,  the  proximal  and 
distal  ones  being  cur\'ed  in  opposite  directions,  whilst  the  middle  nins 
obliquely  across  the  palm  to  join  the  proximal  line  at  the  outer  aide 
of  the  hand.  It  will  be  found  on  dissection  that  the  point  to  which 
the  superficial  palmar  arch  reaches  corresponds  pretty  accurately 
with  the  centre  of  this  middle  line,  whilst  the  point  of  bifurcation  of 
the  digital  arteries  is  midway  between  the  distal  or  anterior  line  and 
the  web  of  the  fingers. 

[An  incision  is  to  be  made  do\ini  the  middle  of  the  palm  to  the 
roots  of  the  fingers,  where  another  is  to  be  drawn  across  the  whole 
width  of  the  hand,  and  the  two  flaps  of  skin  are  to  be  dissected  tm 
and  turned  in  opposite  directions.  It  will  be  found  best  to  pay  little 
4Lttention  to  the  unimportant  cutaneous  palmar  branches  of  nerveSy 
and  to  carry  the  knife  at  once  through  the  fine  granular  fat  of  the 
^alm  down  to  the  glistening  palmar  fascia  and  annular  ligament 
The  fascia  covering  the  muscles  of  the  thumb  and  little  miger  is 
much  thinner  than  that  in  the  centre  of  the  hand,  and  will  reouixe 
care  for  its  preservation.  The  skin  may  be  at  once  reflected  orom 
over  the  outer  side  of  the  hand,  but  upon  the  inner  side  a  small  trans- 
verse muscle  (palmaris  brevis)  is  to  be  found  just  below  the  pisiform 
bone,  and  is  to  be  preserved  with  the  piece  of  skin  into  which  it  is 
inserted.] 

The  Palmar  Fascia  (Fig.  14,  9)  consists  of  three  portions.  The 
•central  is  triangular  in  shape  and  is  attached  to  the  annular  ligament 
by  its  apex  (into  which  the  palmaris  longus  is  inserted),  whilst  it 
•expands  at  the  roots  of  the  fingers  to  become  connected  with  the 
sheaths  of  the  flexor  tendons.  Opposite  the  heads  of  the  metacarpal 
bones  it  splits  into  four  parts,  and  numerous  transverse  fibres  will  be 
found  strengthening  the  membrane  at  these  points,  where  also  the 
digital  vessels  and  nerves  become  subcutaneous.  Each  of  the  four 
slips  which  have  been  mentioned  finally  subdivides  to  be  attached  to 
the  sides  of  the  four  sheaths  of  the  flexor  tendons.  The  lateral  por- 
tions of  the  palmar  fascia  are  much  thinner,  and  simply  form  a 
coverihg  for  the  muscles  of  the  thumb  and  little  finger. 

The  Palmaris  Brevis  (Fig.  13,  16)  is  a  small  muscle  placed 
transversely  below  the  pisiform  bone  and  immediately  beneath  the 
skin.    It  arUes  from  the  inner  edge  of  the  central  fasciay  and  is 
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ins^Ud  into  the  skin  on  the  inner  side  of  the  hand.    It  is  iuppUed 
by  the  oLiar  nerve,  and  is  often  absent 

[The  central  portion  of  the  palmar  fascia  is  to  be  detached  firam 
the  ftHTinlAr  li^nunent  and  turned  down,  care  bein^  taken  not  to 
injure  tl^  vessels  and  nerves  which  are  close  beneath,  and  these  are 
to  be  cleaned.] 

The  Saperficial  Palmar  Arch  (Fig.  15,  34)  is  the  direct  con- 
tinnation  of  the  ulnar  artery,  which  reaches  the  hand  by  passing 
over  the  annular  ligament  The  vessel  is  subject  to  very  great 
variations,  but  if  regular,  forms  an  arch  with  the  convexity  forwards, 
leaching  to  about  midway  between  the  annular  ligament  and  the 
root  of  the  middle  finger.  The  arch  is  completed  on  the  radial  side 
by  the  superftcialis  voice  branch  of  the  radial  artery,  which  generally 
piexees  a  few  of  the  fibres  of  the  muscles  of  the  thumb.  From  the 
convexity  of  the  arch,  and  principally  from  its  ulnar  side,  are  given 
off  four  digital  arteries,  the  first  of  which  runs  to  the  ulnar  side  of 
the  little  finger,  whilst  the  three  others  bifurcate  about  half  an  inch 
from  the  web  of  the  fingers  to  supply  the  radial  side  of  the  little 
finger,  both  sides  of  the  ring,  both  sides  of  the  middle,  and  the  ulnar 
half  of  the  index  finger.  These  branches  should  be  traced  along  the 
sidea  of  the  fingers,  and  will  be  found  to  inosculate  in  the  pulp  of 
the  terminal  phalanx,  being  accompanied  by  the  digital  nerves  ;  but 
the  relation  between  them  di£fers  in  the  palm  and  in  the  fingers,— in 
the  former  the  arteries  are  superficial  to,  in  the  latter  they  are 
deeper  than,  the  nerves. 

Each  of  the  three  outer  digital  arteries  at  its  point  of  bifurcation 
leceivea  a  communicating  branch  from  the  deep  arch  (radial  artery),* 
and  the  branch  to  the  forefinger  inosculates  at  its  tip  with  a  branch 
on  the  other  side  of  the  finger  also  derived  from  the  radial  (radialis 
indids). 

The  Profunda  Artery  is  a  small  communicating  branch  arising 
from  the  ulnar  artery  as  soon  as  it  has  crossed  the  annular 
ligament  It  passes  deeply  with  an  accompanying  branch  of  the 
nloar  nerve  between  the  abductor  and  flexor  brevis  minimi  digiti,  and 
wiU  be  found  to  complete  the  deep  palmar  arch  of  the  radial  artery^' 

The  superficial  palmar  arch  is  subject  to  considerable  variation, 
one  of  the  most  common  irregularities  being  its  non-completion  by 
the  superficialis  voke,  in  which  case  it  generally  joins  the  radialit 
indids  at  the  root  of  the  index  finger,  The  median  artery  from  the 
anterior  interosseous  (p.  46)  may  be  large,  and  join  the  superficial 
palmar  arch  or  supply  digital  branches. 
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The  XJlxiar  Nerve  (Fig.  15,  26)  accompanies  the  ohiar  arterj  oftt 
the  annular  ligament,  lying  to  its  ulnar  side,  and  immediately  divides 
into  a  superficial  and  a  deep  portion.  The  deep  branch  (28)  aceom- 
penies  the  profunda  branch  of  the  ulnar  artery  between  the  musdea 
of  the  little  finger,  all  of  which  it  supplies,  and  will  be  seen  again  in 
the  deep  dissection  of  the  palm.  The  superficial  division  subdiiidet 
into  two  digital  branches  which  supply  one  and  a  half  fingers,  the 
inner  one  running  on  the  ulnar  side  of  the  little  finger,  and  the 
ether  bifurcating  at  the  roots  of  the  fingers  into  branches  for  the 
radial  side  of  the  little  and  ulnar  side  of  the  ring  finger,  the  latter 
uniting  with  a  branch  of  the  median  nerve.  The  digital  nerves  etn 
be  traced  along  the  sides  of  the  tendinous  sheaths,  lying  superfidally 
to  the  arteries  and  joining  one  another  in  the  pulp  of  the  finger^ 
where  the  corpuscles  of  touch  (Paccini)  are  developed  like  little  buds 
upon  a  t^ng.  The  ulnar  nerve  gives  a  small  branch  to  the  palmaiis 
brevis  muscle.* 

The  Anterior  Annular  Ligament  (Fig.  25,  i)  is  the  broad  band 
cf  fascia  binding  do\iii  the  flexor  tendons  at  the  wrist,  and  is  only  a 
thickened  portion  of  the  common  fascia  of  the  limb.  It  is  attached 
to  the  scaphoid  bone  and  to  the  ridge  of  the  trapezium  on  the  outer 
side,  and  to  the  unciform  process  of  the  unciform  bone  and  slightly 
to  the  pisiform  bone  on  the  inner  side.  The  ulnar  artery  and  nerve 
and  the  cutaneous  palmar  nerves  cross  it,  and  also  the  tendon  of  the 
palmaris  longus  in  imrt.  (The  tendon  of  the  flexor  carpi  nlnazis 
sends  an  expansion  over  the  ulnar  arteiy  and  nerve,  which  must  not 
be  mistaken  for  the  annular  ligament  itself.)  When  divided  in  the 
middle,  it  will  be  seen  to  be  perforated  by  the  tendon  of  the  flexor 
•carpi  radialis,  and  to  have  beneath  it  the  median  nerve  and  the 
tendons  of  the  flexors  of  the  thumb  and  fingers.  A  quantity  of  loose 
bursal  tissue,  containing  a  synovial  cavity,  will  be  found  beneath  the 
4mnular  ligament  and  closely  connected  with  the  tendons  and  median 
nerve  ;  its  use  is  to  facilitate  the  movements  of  the  tendons,  and  it 
occasionally  becomes  diseased,  when  fluid  is  developed  in  it  in  ccn« 
«iderable  quantity,  and  forms  a  fluctuating  tumour  above  and  beloir 
the  annular  ligament,  often  containing  numerous  rice-like  bodies. 
This  tissue  must  be  carefully  dissected  away. 

*  It  will  be  obflcrvcd  that  the  number  of  fingers  BUppUed  by  the  ulnar  arteij 
if  the  complement  of  that  supplied  by  the  nenre,  ana  that  the  same  role  holtt 
with  respect  to  the  radial  artery  and  the  median  or  radial  ncnres,  thus  :— 

Ulnar  artery         .       .  •  ^l  fingers. 

Ulnar  nerre      .        .  .    .  1    fingers. 

Uadial  artery       .  •  li  fingers. 

Median  or  Badial  nerre  .    .  3|  fingers. 
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The  Median  Nerve  (Fig.  17,  33)  passes  beneath  the  anniilar 
ligament  superficially  to  the  tendons,  and  divides  into  two  tninkB 
which  Bobdivide  into  four  digital  nerves,  to  supply  three  and  a  half 
fingers.  The  first  or  outermost,  after  giving  a  small  branch  to  supply 
some  of  the  short  muscles  of  the  thumb,  bifurcates  into  branches  to 
supply  the  two  sides  of  the  palmar  aspect  of  the  thumb  ;  the  second 
digital  nerve  supplies  the  radial  side  of  the  index  finger,  after  giving 
a  small  twig  to  the  fiist  lumbricalis  muscle  ;  the  third,  after  supply- 
ing the  second  lumbricalis,  bifurcates  near  the  root  of  the  finger  to 
supply  the  ulnar  side  of  the  index  and  the  radial  side  of  the  middle 
fingers ;  the  fourth  bifurcates  to  supply  the  ulnar  side  of  the  middle 
finger  and  the  radial  side  of  the  ring  linger,  this  last  branch  joining 
the  branch  from  the  ulnar  nerve  previously  seen. 

[The  ulnar  artery  is  to  be  divided  beyond  the  ori*;in  of  the  pro- 
funda and  the  arcli  turned  down  as  far  as  possible,  but  the  nerve 
may  be  left  uncut  The  median  nerve  is  to  be  divided  at  the  wrist 
and  turned  down,  and  the  flexor  tendons  with  the  lumbricalea 
muscles  cleaned  and  traced  to  their  insertions.  The  sheaths  of  the  flexor 
tendons  have  been  already  described  (p.  43),  but  at  least  one  more 
should  be  laid  open  in  order  that  the  tendons  may  be  well  seen.] 

The  Tendons  of  the  Flexor  Sublimis,  four  in  number,  pass 
beneath  the  annular  ligament  and  lie  immediately  beneath  the 
median  nerve  in  the  palm.  Each  tendon  becomes  somewhat  flattened, 
and  on  the  first  phalanx  splits  into  two  portions  which  are  inserted 
into  the  sides  of  the  second  phalanx,  giving  passage  to  the  tendons  of 
the  flexor  profundus  between  them.  The  vincula  accessoria  or  synovial 
slips  which  unite  the  tendons  to  the  sheath,  and  also  the  short  elastic 
bands  {ligamenta  brevia)  connecting  each  tendon  with  the  front  of  the 
first  phalanx  should  be  observed. 

The  Tendons  of  the  Flexor  Profundus  (Fig.  25,  8)  also  four  in 
number,  lie  beneath  the  corresponding  superficial  tendons,  which 
they  perforate  over  the  first  phalanges ;  they  then  pass  on  to  be 
inserted  into  the  bases  of  the  third  ph^anges. 

Each  pair  of  tendons  is  lubricated  by  a  synovial  sheath,  that  of 
the  little  finger  (together  with  that  of  the  flexor  of  the  thumb)  com- 
municating with  the  general  synovial  cavity  beneath  the  annular 
ligament  already  described. 

The  Lumbricales  (Fig.  25,  7)  are  four  little  muscles  connected 
with  the  deep  flexor  tendons,  and  bear  some  resemblance  to  a  wonn 
(lumbricus).  The  first  lumbricalis,  counting  from  the  radial  side 
(and  sometimes  the  second),  arises  from  the  radiul  side  of  a  single 
tendon,  but  the  others  arise  by  distinct  slips  from  the  ac^yacent  sides 
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of  two  deep  tendons.  The  fonr  muscles  end  in  small  tendons  wliich 
wind  to  the  radial  side  of  the  four  fingers,  and,  passing  over  thei 
transverse  ligament  of  the  metacarpus,  are  inserted  into  the  ezpansioa 
of  the  extensor  tendons  on  the  back  of  the  first  phalanges.  The  lorn- 
bricales  act  with  the  interossei  as  flexors  of  the  first  phalanges  and 
extensors  of  the  second  and  third  phalanges.  The  first  and  secoiid. 
have  been  seen  to  be  supplied  by  branches  of  the  median  nerve  ;  the 
third  and  fourth  receive  branches  of  the  deep  branch  of  the  ulnar 
nerve,  which  will  be  seen  in  the  deeper  dissection. 

The  Tendon  of  the  Flexor  Longiis  Pollicis  (Fig.  25,  9)  is  at 
the  same  level  as  the  tendons  of  the  flexor  profundus,  and  can  be 
traced  between  the  halves  of  the  flexor  brevis  pollicis  to  the  base  of 
the  terminal  phalanx  of  the  thumb.  It  lies  in  a  fibrous  sheath  of  its 
own,  but  the  synovial  sheath  communicates  with  the  one  beneath 
the  annular  ligament. 

[The  tendons  of  the  flexor  profundus  are  to  be  divided  Omt 
not  the  flexor  pollicis)  and  turned  down  with  the  lumbricaus; 
the  muscles  of  the  little  finger  and  thumb  are  to  be  carefoUy 
dissected.] 

Muscles  op  the  Little  Finger. 

The  Abductor  Minimi  Digit!  (Fig.  25, 10)  is  the  most  superficial 
and  the  innermost  of  these.  It  arises  from  the  pisiform  bone  and 
slightly  from  the  tendon  of  the  flexor  carpi  ulnaris,  and  ia  inserUd 
into  the  inner  side  of  the  base  of  the  first  phalanx. 

The  Flexor  Brevis  ICinimi  Digit!  (Fig.  25,  11)  is  often  insepa- 
rably united  with  the  abductor  ;  but  the  deep  branches  of  the  ulnar 
artery  and  nerve  which  pass  between  the  two  will  serve  as  guides  to 
the  point  of  separation.  It  arises  from  the  unciform  process  of  the 
imciform  bone  and  from  the  annular  ligament,  and  is  inserted  with 
the  abductor  into  the  base  of  the  first  phalanx. 

The  Oppo&ens  Minimi  Digit!  is  the  deepest  of  the  set,  an^ 
arises  from  the  unciform  process  close  to  the  preceding  muscle  and 
from  the  annular  ligament.  It  spreads  into  a  triangular  shape  and 
is  inserted  into  the  inner  margin  of  the  shaft  of  the  fifth  metacarpal 
bone,  thus  resembling  the  opponens  pollicis  as  to  insertion,  although 
the  power  of  ''opposition*'  in  the  little  finger  is  much  more 
limited. 

Muscles  of  the  Thumb. 

The  Abductor  Folliciff  (Fig.  25,  2)  is  a  slender  muscle,  and  is 
the  most  superficial  of  the  series.  It  arises  from  the  ridge  on  the 
trapezium,  and  from  the  annular  ligament.    It  is  inserted  into  the' 
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outer  dde  of  tlie  base  of  the  first  phalanx  of  the  thumb  vith  the 
outer  half  of  the  flexor  hteris.  It  moat  be  divided  to  see  the 
folio  wing : — 


Fig.  26. 


Hie  bpponena  PoUicia  (Fig. 
25,  3)  orww  from  the  front  of  the 
trnpeiinm  and  from  the  annnlBT 
ligament,  and  ia  interttd  into  the 
onter  border  of  the  shaft  of  the 
metacoipal  boiie  of  the  thumb. 
Ita  action  is  to  "  oppose "  the 
thumb  to  the  fingen,  on  action 
peculiar  to  man  and  monkeys, 
the  muscle  being  sometimes 
called  the  jUxor  om»  metacarpi 

The  Fleior  Brevia  PoUicia 
(Fig.  25,  4)  consists  of  two  por- 
tions at  its  insertion,  between 
which  the  tendon  of  the  long 
flexor  is  placed,  one  head  being 
more  or  less  conjoined  with  the 
adductor,  and  the  other  with  the 
abductor  pollids.  It  arUes  from 
the  lower  part  of  the  annular 

l^ament,  from '  tlie  front  of  the  trapezium,  trnpezoidca  and  os 
magnnm,  the  bases  of  the  second  and  tliird  metacarpal  bones, 
and  the  abeath  of  the  fluxor  carpi  nulialis.  The  two  headx  are 
inuerUi  into  the  sides  of)the  base  of  the  first  phalanx  of  the 
thumb,  and  into  the  sesamoid  bones  which  are  developed  at  this 
point,  sending  slips  forward  \o  join  the  tendon  of  the  extensor 

Fig.:25.— Stuscle*  of  the  hand  (from  Wilson), 

2, 2.  Origin    and    iOKition    of  the 

abductor  potlicis  muscle. 
Z.  Opponeni  pollioia. 

4.  Bupeiflci^  portion  of  the  fleior 

brerii  iMllida. 

5.  Deep  portion  of  the  flexor  breris 

6.  Adduolor  poUioia. 

7.  7.  The  lumbriolea  miuclM,  arinng 

from  the  de«p  flexor  tendons, 
Dwn  which  the  figure*  arc 
placed.     The   tendons  of  the 


flexor  aublimis  haro  boen  r 


.oved. 
S.  iDBcrtioD  of  one  of  the  tendon 

the  deep  Sexor. 
9.  The  tendon  of  thi 

pollicia,    pawing    between  we 

two  portions  of  the  fleior  breria 

to  the  Last  phalini. 

10.  Abductor  minimi  digiti. 

11.  Fleior  bra TU  minimi  digitL 

12.  Pidform  bone. 

13.  Firrt  dorail  interoMaooi  msKlr, 

the  Bbdactor  mdieii. 


PALM  OF   THE  HAND. 


oecundi  iaternodii  pollicis  on  the  back  of  tlie  first  pbalani  (Kg.  26). 
In  this  way,  according  to  Duohennc,  the  email  muscles  of  the  thumb 
extend  the  second  phalanx  whilst  ncting  upon  the  first  phalanx  in 
the  direction  implied  bj  their  seveml  n 


The  Adductor  Pollicis  (Fi<!.  25,  6)  ari$a  from  the  anterior 
anriace  of  the  lower  two-thirds  of  the  shoft  of  the  middle  metacaipil 
hone,  and  is  instrtrd  into  the  inner  Kide  of  the  base  of  the  fint 
phalanx  of  the  thumb  with  one  part  of  the  flexor  brcvis,  the  mnwl* 
forming  a.  triangle  with  its  base  to  the  uhuir  side.  The  moscle 
necessarily  covers  the  muscles  in  the  first  and  second  interoMeoW 
spaces  (which  may  be  seen  in  part  at  its  anterior  border),  and  will 
have  to  be  divided  subsequently  to  expose  them  thoroughly. 

The  Seep  Bmndi  of  the  Ulnar  Nerve  (Fig.  IT,  32)  is  to  hft 
traced  out,  and  will  be  found  to  arise  from  the  uhmr  trunk  neat  thft 
pisiform  bone,  and  to  )>ass  between  the  flexor  brevis  and  tlie  abductor 
ni)?iiw>i  digiti,  giving  biannhes  to  them  and  the  apponens.  It  then 
forms  an  arch  across  the  bases  of  the  metacarpal  bones,  accompany- 
ing the  deep  palmar  oroh  of  the  radial  arteiy,  and  supplying  the 
two  innermost  lumbricnles  miisck-s  and  the  seven  interuesei  mu3cte» 
(palmar  and  dor»al) ;  and  ends  by  sup]ilying  the  adductor  and  the 
inner  half  of  the  flexor  brevis  pollicis.* 

■  It  may  raaat  the  student  in  remcnibcTiiig  tbe  distriliutioii  of  the  ulntt' 
nwre  if  he  noticei  how  it  is  icovemed  by  the  uumberlj;  thus,  the  nerve  Mp- 

Slies  one  and  u  half  miiscin  in  the  fore-arm  ;  pvca  bnmchea  to  one  and  ■  half 
ngers  on  both  pnlinnr  and  donul  aipecta ;  anil  lutty,  supplicB  one  and  a  half 
ouuoleaof  the  thumb. 

Fig.  20. — Insertion  of  mueclt 
a.  Abductor  poUic-ia. 
t.  Opponena  polliria. 
f.  Outer  hood  of  flexor  brevis. 
J.  Tendon  o(  cxtenaor  aeouudi  inter- 


'  thumb  (from  Uuchonne). 
r.  Tondinouf    cipanaion    of    Ssior 
bieria  joining  tendon  of  eitsn~ 
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The  Deep  Palmar  Arch^  the  termination  of  the  radial  artery, 
will  he  seen  appearing  hetween  the  flexor  brevis  and  the  adductor 
X>ollici8  muscles  ;  hut  hy  dividing  the  adductor  near  its  origin  and 
taming  it  aside,  the  entire  arch  can  he  traced  from  the  point  at 
which  it  enters  the  palm,  hetween  the  heads  of  the  abductor  indicis. 

The  deep  arch  has  a  slight  convexity  towards  the  fingers,  and  is 
placed  upon  the  bases  of  the  metacarpal  bones,  being  completed  by 
the  deep  branch  of  the  ulnar  artery. 

Before  terminating  in  the  deep  palmar  arch  the  radial  artery  gives 
off  two  branches,  viz. : — 

1.  Princeps  polliaiSf  a  large  branch  of  uncertain  origin,  and 
frequently  arising  from  the  radial  at  the  back  of  the  abductor 
indidB ;  it  passes  along  the  metacarpal  bone  of  the  thumb,  and  then 
bifurcates  to  supply  both  sides  of  the  thumb  superficially. 

S.  Badialis  indicis,  which  runs  on  the  palmar  aspect  of  the 
abductor  indicis  to  the  forefinger,  of  which  it  supplies  the  radial 
side^  giving  a  branch  of  communication  to  the  superficial  palmar 
arch  and  anastomosing  at  the  tip  of  the  finger  with  the  digital  artery 
derived  from  the  superficial  arch. 

The  deep  arch  gives  some  small  recurrent  branches  to  the  carpus  ; 
three  petfonUing  arteries  to  the  dorsum,  which  pass  between  the 
heads  of  the  three  inner  interossei  muscles ;  and  three  interosseous 
arteries  which  run  on  the  three  palmar  interosseous  muscles  to  the 
roots  of  the  fingers,  and  then  anastomose  with  the  digital  branches  of 
the  superficial  arch  at  their  points  of  bifurcation. 

The  tendon  of  the  Flexor  carpi  radialis  can  now  be  easily  traced 
through  the  groove  in  the  trapezium  to  its  insertion  into  the  base  of 
the  second  metacarpal  bone. 

The  Transverse  Metacarpal  Ligament  (Fig.  35,  14)  passes  in 
front  of  the  heads  of  the  metacarpal  bones,  and  is  closely  connected 
with  the  sheaths  of  the  flexor  tendons.  It  must  be  divided  to  follow 
out  the  palmar  interossei,  which  pass  beneath  it. 

The  Interosseous  Muscles  are  seven  in  nimiber,  three  palmar 
and  four  dorsal.  Two  of  the  palmar  interossei  are  readily  seen,  but 
the  adductor  pollicis  must  be  entirely  detached  from  the  middle 
metacarpal  bone  in  order  to  expose  the  remaining  one. 

The  Three  palmar  interossei  (Fig.  27)  are  muscles  placed  in  the 
three  metacarpal  spaces  between  the  fingers,  and  are  numbered  Ist, 
2nd,  and  3rd  from  the  radial  side.  They  are  arranged  as  adrdnctoTa 
of  the  fingers  to  an  imaginary  line  drawn  through  the  long  or  middle 
finger,  as  follows  : — The  1st  palmar  interosseous  muscle  arises  from 
the  ulnar  side  of  the  2nd  metacarpal  bone,  and  ia  inserted  ixvV^  >^^ 
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uliuLT  aide  of  the  corresponding  first  phalaox ;  tlie  2ad  arua  from 
tlie  Twliol  Bide  of  the  4th  metacarpal  bone,  and  ia  interUd  into  die 
ntdiftl  Bide  of  the  corresponding  first  phalanx  ;  the  3rd  aru«f  from 


the  radial  side  of  the  5th  metacarpal  bone,  am 
radial  side  of  the  correspowling  first  phalanx. 

The  four  dcrml  interaeeei  (Fig.  28)  are  penniform  muscles  anting 
&om  the  adjacent  sides  of  the  metacarpal  bones,  and  therefon 
showing  bj  the  sides  of  the  palmar  musclea  to  Home  extent,  but  are 
best  dissected  from  behind.  They  ore  arranffed  as  afnluctois  from 
an  imaginary  line  drawn  throogh  the  middle  or  loog  finger,  and  are 
therefore  imerted  aa  follows  : — The  Ist  (abductor  indids)  into  the 
radial  side  of  the  base  of  the  first  phalanx  of  the  forefinger ;  the  2nd 

Fig.  27.— The  thrco  palmar  iDtenmeotu  miucles  of  the  hand  (dravn  bv 

J.  T.  Gray). 

I .  Tendon  of  flexor  carpi  ulnam.  2.  Tendon  of  flexor  carpi  radialii. 


2.  Tradon  of  exUnior  cupi  rsdiali* 

3.  Tendon  i^  cxtennr  cupi  nliuri*. 
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into  the  radial  dde  of  the  fint  phalanx  of  the  middle  finger ;  the  3rd 
into  the  ohiar  ude  of  the  some  phalanx  ;  the  4th  into  the  ulnar  side 
of  the  ftnt  phalanx  of  the  ring  finger.  These  muscles  vaiy  slightly 
as  to  their  attachments,  but  the  following  points  reapecdug  them 
have  been  elucidated  by  Duchenne's  electrical  investigations  : — The 
insertion  into  the  base  of  the  first  phalanx  (Fig.  29),  enablee  the 
interoasei  to  act  as  flexors  of  that  plmlanx,  whilat  giving  lateral  more- 
Fig.  29. 


ment  to  the  fingvrs  to  which  tliey  arc  nttachinl.  The  slip  (d)  sen 
forward  to  join  the  expansion  of  the  extensor  tendons  extends  the 
second  and  third  phalanges  ;  and  thus  the  action  of  the  interuasei  is 
abown  to  include  adduction  to  and  abduction  from  the  median  line 
of  the  hand,  with  flexion  of  the  first  and  extenfion  of  the  second  and 
third  phalanges. 

[The  interosseous  mnsclea  of  the  hand  should  be  compared  witli 
those  of  the  foot,  whtn  the  same  arran^remeiit  will  ha  found  to  exist 
in  both  cases,  ivith  the  exception  that,  in  the  foot,  the  ima^Tinary  line 
is  drawn  through  tlie  long  or  necond  toe,  and  that  the  muscles  are 
arranged  in  corret^ponding  relation.] 

LlGAMESia  OP  THE  SCAPUUl. 

[The  mnaclcs  about  the  scapida  are  to  be  followed  to  their  exact 
insertions  and  cut  short ;  the  deltoid  and  the  remains  of  the  tiapedua 
must  be  carefully  removed  in  order  that  the  ligaments  of  the  scapula 
and  clavicle  may  be  seen.J 

The  Acromio- Clavicular  Articulation  (Fig.  30)  is  a  simple 

Fig.  29. — Attacbmeot  of  ui  interosaeoiu  muicle  (trom  Duchenne). 
«.  iDterooeous  muwle.                            r.  Slip  pauing  forward  to  (d)  mde  of 
t.  Attachment  to baae  of  flnt  pbalatii.  ~  '  ~  '~ 


70 


LIQAHENTS  OF  THE  ABM. 


Fig.  30. 


arthrodial  joint,  though  occasionally  there  i»  a  fibro-cutikge  developed 

in  it,  dividing  the  synovial  cavity  into  two  iiarta. 

The  Superior  ofrmnio'clavkutar  liganunt  (Fig.  30,  i),  is  a  qtutdri- 

lateral  baud  of  short  strong  fibres  more  or  less  connected  with  dte 
fibres  of  the  trapezius  and  deltoid.  It 
ia  in  reality  continuous  with  the  in- 
ferior acromio-clavieular  Itgametil,  which 
is  similar  in  nliapc,  but  placed  below 

The  Coraco-Clavicular  XigaroNit 

,  (Fig.  30,  3)  is  really  but  one  ligament 
'  twisted  upon  itself  so  ae  to  present  two 
surfaces,  to  wliich  the  names  Conoid 
J  iind  TraiMJzoid  have  been  given ;  if 
the  s))ine  of  the  scapula  has  been  di- 
vided, tliis  twisted  arrangement  can  be 
rcudily  undone. 

Tlie  Conoid  Ligament  is  the  m<a« 
posterior  portion,  and  resnubles  a  cone 
with  the  base  upwards.  It  h  attached 
to  the  posterior  and  inner  port  of  the 
base  of  tlie  coracoid  process  below,  and 
to  the  tubercle  on  the  under  BUtEace  of 
the  clavicle  and  part  of  ibe  adjacent  bone  above. 

The  Trt^KSoid  Ligament  might  be  more  suitably  called  rhomboid 
from  its  shape.  It  is  a  ([undrUaterol  bond  of  fibres  attached  to  the 
line  on  the  posterior  part  of  the  upper  surface  of  the  coracoid  process 
bdow,  and  to  the  line  leading  to  the  tubercle  on  the  under  sui&ca  of 
the  clavicle  cAoire.  Itisanteriorand  eitemalto  the  conoid  ligamait* 
The  Coraco-Acromial  logament  (Fig.  30,  3)  is  a  triangular 
band  attached  to  the  outer  side  of  the  coracoid  process,  and  by  its 
emaller  end  to  the  tip  of  the  acromion  process,  and  is  often  divided 
into  two  portions.  It  arches  above  the  shoulder-joint  and  prevents 
didocation  upwaids. 

*  The  relstioD 
tropnaid,  irhich  ia 

Fi^.  30. — LigamcDti  of  tbe  acapuU  and  ihaulder'joiat  (from  Wilwo.) 

1.  Superior  iicromio.^laTii;ulir  lig>-       S.  CapsuUr  Ugaiupiit. 

meDt.  6.  Conco-humenl  ligBment. 

2.  Conrat-olSTiculsT   lipunent  (tn-       7.  Hie  long  tmdon  of  tha   I 
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The  Transverse  Ligament  (Fig.  30,  4)  is  a  short  band  con- 
verting the  suprascapular  notch  into  a  hole,  and  giving  origin  to  part 
of  the  omo-hyoid  muscle.  The  suprascapular  artery  goes  over  the 
ligament,  but  the  nerve  beneath  it 

The  movements  between  the  scapula  and  clavicle  are  very  slight, 
but  the  two  bones  move  freely  together  upon  the  thorax,  the  sterno- 
clavicular joint  (vide  Side  of  Neck)  admitting  of  movement  in  every 
direction.  The  scapula  is  raised  by  the  trapezius  (upper  part), 
levator  anguli  scapulae  and  rhomboidei  muscles ;  being  again  de- 
pressed by  the  weight  of  the  arm,  assisted  probably  by  the  pectoralis 
minor,  the  lower  fibres  of  the  trapezius,  and  (indirectly)  by  the 
latissimus  dorsi.  It  is  drawn  forward  by  the  serratus  magnus  and 
backward  by  the  rhomboidei.  The  rotation  of  the  scapula  upon  the 
ribs,  by  which  the  ami  is  raised  beyond  a  right  angle  with  the  trunk, 
is  due  to  the  trapezius  and  to  the  strong  lower  fibres  of  the  serratus 
magnus;  the  upper  fibres  of  the  latter  muscle  and  the  i>ectoralis 
minor  acting  in  the  opposite  direction. 

The  Shoulder  Joint. 

[The  muscles  suiToimding  the  shoulder  are  to  be  carefully  removed, 
those  which  are  inserted  into  the  tubercles  of  the  humerus  being 
dissected  as  close  to  the  capsular  ligament  as  possible  without  injuijbg 
it,  and  then  cut  short.] 

The  shoulder  is  an  enarVirodial  or  b^U-and-socket  joint,  and  has 
therefore  a  capsular  ligsiment  It  is  surrounded  and  strengthened 
by  the  following  muscles  : — aJbove  by  the  supra-spinatus,  helow  by  the 
long  head  of  the  triceps,  in  front  by  the  subscapularis,  and  bekind  by 
the  in&a-spinatus  and  teres  minor. 

The  shoulder-joint  admits  of  the  following  movements — ^flexion, 
extension,  abduction,  adduction,  rotation,  and  circumduction,  which 
may  be  conveniently  taken  to  resemble  the  same  movements  in  the 
hip-joint.  Thus  the  humerus  is  flexed  (in  front  of  the  trunk)  by 
the  pectoralis  major  and  coraco-brachialis  muscles  and  the  anterior 
fibres  of  the  deltoid.  It  is  extended  (behind  the  trunk)  by  the 
latissimus  dorsi,  teres  major,  and  posterior  fibres  of  the  deltoid.  It  is 
addiLcted  by  the  weight  of  the  limb,  by  the  action  of  the  pectoralis 
major,  latissimus  dorsi,  the  two  teres  muscles,  and  coraco-brachialis, 
and  abducted  by  the  deltoid  and  supra-spinatus.  Rotation  of  the 
humerus  upon  the  glenoid  cavity  is  produced  (mtwardi  by  the  infra- 
spinatus and  teres  minor,  imoards  by  the  subscapularis,  teres  major, 
latissimus  dorsi,  and  pectoralis  major  muscles.    The  last  two  muaclea 
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ore  antagonistic  in  the  fact  that  the  pectoralU  major  ttniws  tlie  ami 
ocToes  the  chcBt  cfb^r  rotating  it,  whikt  the  latixgimiu  doTM  diawB  it 
behinil  the  bock. 

The  Cnpcul&r  Ligamsnt  (Fig.  3).),  5)  is  eevn  to  be  loow,  allovring 
partial  dialocation  of  tlie  humemB  now  that  all  the  mnsclea  an 
divided,  and  rough,  owin^'  to  the  ioAcrtion  of  soroe  of  the  muiclea  of 
the  acapnia  into  it  There  ia  frci|uentlf  an  opening  on  itf  inner  tidt, 
hy  which  the  buna  of  the  Bubacapiilaiia  comninnicatcR  with  the 
articular  cavity.  It  is  attached  alKnx  to  tlie  uuter  margin  of  the 
glenoid  euviiy  of  the  scapula,  nnd  Moie  to  the  anatomical  iwch  of  the 
humerus,  anil  is  pierced  nt  ita  lon-er  marr^in  bj-  the  hmg  tendon  of 
the  hicej^s.  It  in  tliickcneil  in  front  by  a  band  of  fibres  attaclied  to 
the  root  of  tJie  coracoid  2)n«;c«s  and  called  the  Comco-humtral  ligv- 

The  tendon  of  the  bieepj  is  t"  I>c  followed  into  the  iirticulation  by 
laying  oiien  the  cnpHular  liga- 
mcMit,  when  it  will  be  fotind  to 
be  BniTounded  by  a  tube  of 
Hynovial  menibi-ane,  and  hanng 
U-come  Huttened,  to  be  attached 
to  the  glenoid  ligament  and 
npi)er  part  of  the  glenoid  cavity. 
This  tube  can  be  <U'inonatrated 
before  thv  cajisule  is  opened  by 
making  traction  upon  the  ten- 
don, when  the  tube  will  be 
everted  (Fig.  31). 

The     Glenoid      IdgaoMnt 
(Fig.  31,  4)  ia  a  fibrous  ring  con- 
innons  with  the  tendon  of  the  biccpa  and  Biirroundiiig  the  glenoid 

cavity,  which  it  therefore  deepens. 
There  is  a  ainj^le  SjmoTikl  Uembrane  in  the  shonlder-joint, 

which  w  reflected  over  the  articular  surfaces  and  capsular  ligament ; 

it  forms  a  tube  nminid  the  tendon  of  the  biceps  which  ia  prolonged 

into  the  bicipital  groove. 

Fif,  31.— Section  through  the  ehouUcr-joint  (rromWiliwn}. 

1.  ^Hieeut  DDdnf  thailnvii'le.  S.  Lower  part  of  capsule  aad  sinovial 

2.  Acromiiil  cod  of  FlBTicle.  bu;. 

3.  Aiticular  Burfurp  nf  the  glenoid        G.  Sj^oi-inl  membrane  prolonged  cm 

aiTity    fovercd  wilh   mrtilase  hiwp«  tendon. 

and  ■ynovial  mcmbianp.  7.  Tendon  of  biceps. 
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The  Elbow  Joint. 

[The  muscles  about  the  elbow  are  to  be  removed,  and  great  core 
must  be  taken  in  detaching  the  supinator  brevis  not  to  remove  or 
dama^  the  external  lateral  and  the  orbicular  ligaments.  Beneath 
tiie  triceps  close  to  the  joint  may  be  found  a  little  slip  of  muscular 
fibre  attached  to  the  lower  end  of  the  humerus  and  the  back  of  the 
joint ;  this  is  the  Suhanconeus,  which  is  however  often  wanting  or 
but  slightly  developed.  All  the  muscles  of  the  fore-arm  and  mnd 
should  now  be  removed  to  facilitate  the  examination  of  the  wrist,  &c. 
In  removing  the  deep  muscles  of  the  fore-arm,  care  must  be  taken 
not  to  injure  the  interosseous  membrane  and  the  oblique  ligament.] 

The  articulation  of  the  humerus  and  ulna  is  a  good  example  of 
gingli/miis^  or  hinge-joint,  and  therefore  has  lateral  ligaments ;  the 
articulation  of  the  upper  end  of  the  radius  is  an  example  of  diarthrosis 
rotatariiis,  the  head  being  surrounded  by  a  ring  partly  of  bone  and 
partly  of  ligament ;  and  the  articulation  between  the  head  of  the 
radius  and  the  outer  condyle  of  the  humerus  is  an  example  of  simple 
artkrodia.  The  ligaments  of  the  elbow  are  united  together  and 
form  one  general  capsule,  but  may  be  divided  into  anterior,  posterior, 
external  lateral,  and  internal  lateral. 

The  elbow-joint  has  in  front  the  brachiali.s  anticus  with  the 
brachial  artery  and  median  nerve ;  behind  are  the  triceps  and  an- 
coneus muscles.  To  the  inner  side  are  the  muscles  arising  from  the 
internal  condyle,  and  the  ulnar  nerve  with  the  inferior  profunda 
artery  lies  upon  the  internal  lateral  ligament.  Externally  the 
muscles  arising  from  the  external  condyle,  with  the  niusculo-spiral 
nerve  and  superior  profunda  artery,  are  in  relation,  and  the  supi- 
nator brevis  is  closely  connected  with  the  external  lateral  liga- 
ment. 

The  fore-arm  is  flexed  by  the  biceps,  brachialis  jinticus,  and 
supinator  longus,  and  indirectly  by  the  flexors  of  the  wrist  and 
fingers.  It  is  extended  by  the  triceps  and  anconeus,  and  indirectly 
by  the  extensors  of  the  wrist  and  fingers.  Rotation  of  the  radius 
upon  the  ulna  and  himierus,  and  consequently  pronation  and  supina- 
tion of  the  hand  are  produced  as  follows, — Pronation  by  the  pronator 
quadratus  and  pronator  teres,  siiphmtion  by  the  biceps,  supinator 
brevis,  and  very  feebly  by  the  supinator  longus. 

The  Anterior  Ligament  (Fig.  32,  i)  is  a  broad  membrane 
attached  to  the  humerus  immediately  above  the  coronoid  fossa,  and 
to  the  edge  of  the  coronoid  process  of  the  ulna,  and  partly  to  the 
orbicular  ligament. 

The  Posterior  Ligament  (Fig.  33,  8)  is  thin  and  looi^e^  w\d  \^ 
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nttAched  to  the  margin  of  the  olecranon  foeaa  of  the  hnmenu,  ud  to 

the  edge  of  tlie  olecranon  process  of  the  ulna. 
The  &it«mal  lateral  Ligament  (Fig.  38,  2)  ia  ttiangnlnr,  the 
apex  being  attached  to  the  ptoiii- 
Pig.  32.  Fik'.  33.  nent    internal    condyle,  and  dw 

base  being  attached  all  al<mg  the 
iiincr  margina  of  the  coronoid  and 
olecranon  processes,  and  bridfpng 
ocross  the  notch  between  them. 

The  External  lateral  Liga- 
ment (Fig.  33,  4)  is  a  short  thick 
band  attached  to  the  outer  con- 
dyle, and  radiating  slightly  at  iti 
nttachucnt  to  the  upper  bolder 
uf  the    oTiiculnr   ligament  of  the 

The  Syaovial  Uembraaa  vill 
be  seen  bf  remaving  the  anterior 
ligautciit,  and  will  be  foond  to  he 
reflected  belweeii  the  hnmenu^ 
radius,  and  ulna,  sod  also  into  the 
stiiidl  joint  between  the  head  of 
tlic  radius  and  the  lesser  ngmold 
cnvity.  The  articular  surfaces  oi 
till  the  bones  are  encrusted  with 
cartilage,  but  occa^onally  those 
of  the    coronoid    and    olecnnon 

processes  arc  separated  by  a  groove  ncioss  the  bottom  of  the  sigmoid 

cavity. 


Fig.  32. — ligamcDta  of  the  elbow-joii 


le  (from  'WilioD}. 


1.  Anterior  ligsmcnt. 

2.  lotcmal  lateral  lipuncnl. 

3.  Orhiculsr  U|unn)t. 

4.  Oblique  ligiunent. 

-Eitenul  vi 


6.  Inlenwaeoiu  lifamen 

G.  Intenial  coDdylf  of  the  h , 

vhich   foDcnli   the    poitelisr 

ligament. 


r  of  the  eltKur-joint  (from  'Wilson), 

ligunent,  spreoilinK  oat  at  ill 
inaection  into  (he  ulna. 


fig.  33.- 

1.  Uumenu. 

2.  Uhia. 

3.  KadiDl.  7.  Anterior  ligenKnt,  Knrcelf  appa- 

4.  £xtenul  lateral  li^mont  intcrted  rent  in  thii  rietr  of  the  arfini- 

inferiorlj  into  (0)  the  orbicular  Ulion. 

ligiment.  8.  Poilerior  ligameDt,  thrown   into 

G.  roateriorextrcmityof  tlieorbieular  fold*  by  the  ezteniion  of  the 
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Radio-Ulnar  Articulations. 

Superior  (Fig.  32,  3). — This  is  a  part  of  the  elbow  joints  and  con- 
sists of  the  OrhictUar  ligament,  a  strong  flat  band  of  fibres  which  is 
attached  to  the  extremities  of  the  lesser  sigmoid  cavity,  and  gives 
insertion  to  the  external  lateral  ligament  of  the  elbow,  which  must 
be  removed  to  see  the  orbicular  ligament  satisfactorily. 

Kiddle  (Fig.  32,  5). — The  Interosseous  ligament  or  membrane  is 
the  great  bond  between  the  shafts  of  the  bones  of  the  fore-arm,  its 
fibres  running  obliquely  downwards  from  the  radius  to  the  ulna. 
It  is  attached  to  the  sharp  interosseous  borders  of  both  bones  in  all 
their  lower  part,  a  space  being  left  between  the  boues  above,  through 
which  the  posterior  interosseous  vessels  go.  The  membrane  has  a 
large  opening  in  it  near  the  lower  part  for  the  anterior  interosseous 
artery,  and  one  or  two  smaller  ones  for  its  branches. 

The  Round  or  oblique  ligament  (Fig.  32,  4)  is  very  rarely  seen,  but 
is  a  band  attached  to  the  outer  side  of  the  coronoid  process  of  the 
ulna  and  to  the  radius  below  the  bicipital  tubercle.  Its  direction  is 
therefore  the  reverse  of  that  of  the  interosseous  membrane. 

Inferior  (Fig,  35,  2)  is  formed  by  anterior  and  posterior  ligaments, 
which  are  short  fibrous  bonds  passing  between  the  extremities  of  the 
radius  and  ulna,  and  by  an  inter-articular  fibro-curtilage  which  will 
be  seen  when  the  joint  is  opened  (Fig.  37,  3). 

The  Wrist  Joint. 

This  is  a  condyloid  joint  or  hinge-joint  admitting  of  considerable 
lateral  movement,  and  has  anterior,  posterior,  and  two  lateral 
ligaments. 

The  wrist  joint  has  in  front  the  radial  artery,  the  tendons  of  the 
flexor  longuB  poUicis,  flexor  carpi  radialis,  palmaris  longus,  flexor 
sublimis  and  profundus,  with  the  median  nerve,  ulnar  artery  and 
nerve,  and  flexor  carpi  ulnaris.  To  the  oiUer  side,  the  tendons  of 
the  extensor  ossis  metacarpi  and  primi  intemodii  poUicis,  with  the 
radial  artery  and  nerve.  BeJiind,  the  extensor  carpi  radialis  longior 
and  the  brevior,  extensor  secimdi  intemodii  pollicis,  extensor 
communis  digitorum,  indicia,  and  minimi  digiti,  and  the  extensor 
caxpi  ulnaris  (Fig.  24). 

The  Anterior  and  Posterior  Ligaments  (Fig.  35,  3)  are  broad 
bands  attached  to  the  front  and  back  of  the  lower  end  of  the  radius, 
and  to  the  front  and  back  of  the  fii-st  row  of  carpal  bones,  being  united 
with  the  ligaments  of  the  carpus. 

The  Sztemal  Lateral  Ligament  (Fig.  35, 4)  is  a  thick  band 


76  UOAJfEHTS  OF  THE  ASH. 

attached  to  the  stjloid  process  of  the  nuliiu,  and  to  the  outer  nde  oT 
he  scaphoid  snd  trnpezioiD. 


Fig.  31. — Upiwr  iHrt  of  ulna.  »ith  ■ 

I.  Olecnmon.  2.  Tip  of  roronoid 
Fig.  3i>. — Lignmciita  of  tli?  atitmor  itspt 

1.  Lower   part  of  the   iutn-OMmiiH 

mcmbmne.  [nirat. 

2.  Antpiior  iuforior  mdio-ulniir  li)^i- 
8.  Aoterior  ligament  of  the  wrist- 
4.  Ext«niiillu(Gnil  ligament,  (joint. 
6,  Intemiil  liitratl  ligiunnit. 

6.  PsImiiT  ligaments  of  the  c^rpua. 

7.  I'iaifonn  bone,  with  it«  ligaiuent. 

8.  Ligomenta  roiiDci'tiug  the  secunil 

row  of  enrpil  bonee  vitb  the 
metacarpnlji.  and  tlie  metacar- 
piils  nitli  I'ach  other. 
0.  Capaular  ligamcut  of  the  cnrpo- 
inetactrpal  articulation  of  the 
thumb. 
10.  Anterior  ligament  of  the  mets- 
orpo-nhakngeal  uticubtiDn  of 
the  thumb. 

II.  One  of  the  lateral   ligomenta  of 

that  articulation. 


[>rbicular  ligument  (from  Wilun). 
proccBi'.  3.  Orbicular  ligament, 

ct  of  the  wriat  and  hand  (from  Wilam). 
igament  of  the  neta- 


noved  in  tb> 
other  fingers. 

13.  Lntend   U^smenti  of   the   samo 

:irticulnlion  :  thi'  comspondins 
ligamcnta  arc  aeen  in  the  other 
nrticubtiona. 

14.  TranBTerae  ligament  of  the  mcta- 

caipal  bones. 

la.  Anterior  and  ono  hitcnl  U 
of  the  phalangeal  a 
of  the  thumb, 

16.  Anterior  and  lateral  ligamoita  vt 
the  phalangeal  articulatieni  of 
the  index  nngcr ;  the  anterior 
ligajnenta  aro  remored  in  thB 
other  GngeiB,  but  the  Utenl 
lignmenta  remain. 
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The  Internal  lataral  zag&mBnt  (Fig.  35,  5)  is  longer  than  the 
external,  and  ia  attaoted  to  the  styloid  process  of  the  ulna,  and  to 
the  upper  aorlace  of  tlie  cuneiform  bune. 

The  Bonea  of  the  Corpna  (Fig.  35,  6)  are  bound  together  by 
vertical   and   tranEversu   dorxil   and   palmar,  and   at  each  side  by 
alender  lateral  ligaments,  which 
will  not  repay  a  fipecial  disaec-  ^'K-  ^■ 

tioQ  ;  also  by  inierotieoiu  liga- 
ments which  bind  together  the 
Kveral  hones  of  each  row  (except 
the  pisiform  which  has  a  sepa- 
rate capsular  ligament),  and  will 
be  seen  when  the  joints  ore 
opened  (Fig.  36). 

The  Hetacarpal  Bones 
(Fig.  35,  8)  (with  the  exception 
of  the  first)  are  connected  with 
the  second  row  of  the  carpua  by 
dortataxxd  jwidimr  ligaments,  and 
the  four  metacarpal  bones  arc 
joined  together  by  (j-.iiiimrw 
dorsal,  palmar,  and  interosseous 
ligaments. 

The  first  metacarpal  bone  has 
a  separate  capsular  ligament  con- 
necting it  with  the  trapezium,  this  joint  being  enorthroiliai  (Fig.  35, 
9).  The  bonea  of  the  carpus  anil  metacarpus  are  capable  only  of  a 
slight  gliding  or  arthrodial  movement  witli  tlie  exception  of  the 
metacarpal  bone  of  tlie  thumb,  which  is  capable  of  flexion,  extension, 
adduction,  abduction,  and  circumduction.    The  movements  of  t^e 


Fig.  36.-Settion  ihowiug  the  dinpoaiti 
dn;  wrtrt  join 

on  of  the  ohiet  bjtio^iI  mcmbnuea  of 

(from  Wilwn). 

7.  Scsphoid. 

II.  Becond  »jiiOTi»!  membrane. 
tn.  TtiiidorluKeB}iioviBlmembraiic. 
IT.  fiynort.!  mcmbmtie  between  the 

f 

Undfomi. 

Os  Diagnuiii. 

I( 

Trapcioid. 

of  thumb.    Thatorthcpuiromi 
bone  is  not  vuihlc  in  tbii  rien-. 

11 

12 

Interartiiubir  fibro-fartilage. 

WeUcarpBlbnnc  of  thumb. 

1.  Badio*. 

14 

2.  Cl™. 

3.  Interaid  lateral  lijsment. 

4.  Eitenul  lateral  ligament. 

wen   connecling  the  boDM  of 

fi.  Condform  bone. 

each  roir  of  the  carpu*. 

LIGAMENTS  OF  THE  ABIC 


milt  are.  due  to  the  actions  of  the  flcion  and  extenaoia  of  th«  eupns 
and  phalange?. 

rXLe  Bj-noviiil  mcmbnineB  of  the  wrist  are  to  be  opened  bytha 
following  inciaioDs  on  the  dorsal  napect  of  tlic  hand  ;  one  between 
the  lowiT  eiiila  of  the  radiua  and  uhia  (care  being  taken  not  to 
divide  Ilie  tibro-caitilage),  and  tliree  traiisverBe  incisions  curicd 
between  tlie  lower  end  of  the  mdiua  and  the  corpus,  the  two  tows  of 
corjiul  1)oiics,  and  the  carpus  and  metocnrpas  reapectlTely.  The 
articulatioca  of  the  pisiform  hone  and  of  the  first  iQelacaipal  bcmo 
ore  also  to  he  openetL] 

The  SynoTial  Membranes  of  the  Wrist  (Fig.  2t)  are  five  in 
ntiniber.  The  Ist  or  mtmbrnnu  laceiformii  is  between  the  lower  ends 
of  the  radios  and  ulna,  and  extends  between  the  ulnsi  and  the 
triangular  fihio-cartilagc  ;  the  2nd  is  b<;tween  the  radius  and  the 
under  surface  of  the  triangular  fibro-cartilnge  above,  and  the  thne 
outer  bones  of  the  tirst  row  of  the  carpus  below  ;  the  3rd  is  between 
the  first  and  second  rows  of  carpal  bones,  passing  between  the  aerenl 
bones  as  well ;  it  is  prolonged  between  tlie  bones  of  the  second  row 
to  the  metacorpnl  bones,  and  is  reflected  over  the  hoses  of  the  four 
inner  bones  aa  well  ns  between  them ;  the 
4lh  is  between  the  cuneiform  and  in- 
form bones ;  the  5th  between  th«  tia- 
pezium  and  the  metacarpal  bone  of  the 
thumb. 

The  Triangnlar  flbr(Hcartikg« 
(Fig.  37,  3}  is  best  seen  by  remonng  the 
corpus  olti^ther.  It  is  attached  I7  its 
base  to  the  margin  of  the  radius,  between 
the  surfuces  for  articulation  with  the  uliui 
and  the  carpus,  and  passes  tiansTenely 
between  the  lower  end  of  the  ulna  and 
the  carpus,  to  be  atloched  by  its  apei  to  the  root  of  the  styloid  pro- 
cess of  the  ulna. 

The  Uetacarpus  and  Fhalan^a  (Fig.  35)  ore  connected  fay- 
anterior,  posterior,  and  lateiol  ligaments. 

The  Anterior  lii/amniti  are  strong  fibro-cartilaginous  bands  passing 

Kg.  37-— Lower  end  of  mdiut  sad  iilna  with  trianfular  flhm-fnHil.p.  (fna 

I.  Bodiiu.  i.  ArtienlBreurfacB  of  radius. 

3.  Ulna.    ,  6.  McmbrwiBsa     ■      " 

3.  IntenuticuUr  fibro>cu11]ase. 


Fig.  37. 
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from  the  head  of  the  metacarpal  bone  to  the  base  of  the  phalanx,  and 
closely  connected  with  the  transverse  metacarpal  ligament  and  the 
aheatha  of  the  tendons. 

The  Posterior  ligament  is  a  distinct  stractnre  beneath  the  expan- 
sion of  the  extensor  tendons. 

The  LcUeral  ligaments  are  strong  bands  which  are  attached  to  the 
sides  of  the  heads  of  the  metacarpal  bones,  and  pass  obliquely  to  the 
anterior  margins  of  the  phalanges. 

Each  joint  has  a  separate  synovial  membrane. 

The  Phalangeal  Articulations  are  similar  to  those  between  the 
metacaipus  and  phalanges. 

The  artictdations  of  the  carpus  and  metacarpus  may  be  remem- 

bered  by  the  formula — 

R    R 

4    4    3    1 

4    4    7    5 


13     12     1 


Thus  the  Scaphoid  and  Semilunar  articulate  each  with  4  carpal 
bones  and  the  Radius ;  the  Cuneiform  with  3,  and  the  Pisiform  with 
1  carpal  bone  each.  The  Trapezium  and  Trapezoides  with  4,  the 
Magnum  with  7,  and  the  Unciform  with  6,  carpal  and  metacarpal 
bones  respectively.  The  numbers  in  the  third  row  give  the  articu- 
lations of  the  several  metacarpal  bones  with  the  carpus  only,  but  in 
addition  the  adjacent  bones  of  the  four  fingers  articulate  with  each 
other. 
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PART  II. 


DISSECTION  OF  THE  LEG. 

[The  Student  is  requcsfed  to  read  the  *  Introduction '  before  commencing 
tlie  dissection^  unless  he  has  done  so  previously,] 

Before  beginning  the  actual  dissection,  the  student  should  make 
himself  folly  acquainted  with  the  external  configuration  of  the  part 
and  the  relations  wliicli  superficial  appearances  bear  to  deeper  strae* 
tores.  If  he  has  already  dissected  this  region  he  should  also  make 
the  incisions  neccssai}'  to  expose  the  several  arteries  in  the  poaitioiiB 
in  which  they  are  usually  tied,  acconling  to  the  directions  which 
accompany  the  description  of  each  vessel,  taking  care  not  to  distnib 
the  tissues  unnecessarily,  and  to  stitch  up  the  incisions  without 
delay. 

External  appearances. — The  fold  of  the  groin  separates  the  abdomen 
&om  the  thigh,  and  the  finger,  if  carried  along  it,  will  recogiiiBe 
Pouparf  8  ligament  stretched  tightly  across,  when  the  limb  is  fully 
extended.  In  the  same  position  also  the  front  of  the  thigh  will  be 
convex  owing  to  the  large  extensor  muscles,  but  if  the  knee  be  slightly 
bent  and  the  thigh  abducted,  a  shallow  depression  will  be  seen 
immediately  below  the  groin  corresponding  to  Scarpa's  triangle,  and 
Poupart's  ligament  "wiQ  be  felt  to  become  relaxed.  Lymphatic 
glands  of  variable  size  can  be  felt  along,  or  a  little  above,  the  line  of 
Poupart's  ligament ;  whilst  below  it,  and  more  or  less  in  a  vertical 
direction,  will  be  found  others  which  belong  strictly  to  the  thigh. 
In  the  centre  of  the  hollow  on  the  front  of  the  thigh  can  be  felt  the 
femoral  artery,  which  may  be  followed  for  about  a  third  of  the  length 
of  the  thigh  in  a  thin  subject.  A  subcutaneous  vein  (saphena)  is 
occasionally  to  be  seen,  when  enlarged,  on  the  iimer  side  of  the  limb, 
and  the  course  of  others  joining  it  is  occasionally  visible.  If  the 
body  should  be  the  subject  of  femoral  hernia,  probably  the  hernial 
tumor  will  be  found  occupying  the  upper  part  of  the  hollow  in  the 
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front  of  the  tlugh,  and  reaching  more  or  lesH  along  the  lower  boidei  of 
Ponpait's  ligament.  In  Buch  a  cose,  if  the  hernial  piotnuion  be 
tetomed,  the  finger  can  be  leadilj  passed  into  the  enlai^ged  aaphenoiu 
opening  and  up  into  the  crural  ring  behind  Foupart'a  ligament. 

The  crest  and  anterior  superior  spine  of  the  ilium  will  be  readily 
seen  and  felt,  the  anterior  inferior  spine  leas  so,  on  account  of  the 
moselea  coTeriug  it ;  the  spine  and  crest  of  the  pubea  can  also  bo 
distingniahed.  The  great  trochanter  is  easily  recognised  from  three 
to  fonr  inches  below  the  crest  of  the  ilium,  and  should  be  thoroughly 
manipnl^ed  that  its  relation  to  the  upper  border  of  the  pelvis  and 
SQiTounding  parts  may  be  clearly  appreciated  during  the  movements 
of  the  limb  ;  and  the  two  sides  of  the  body  should  be  compared  if 
any  morbid  change  about  the  hip  is  suspected. 

An  important  diagnostic  sign  of  a  liealthy  condition  of  the  neck  of 
tJte  femur  is  that  when  the  limb  is  rotated  the  trochanter  describes 
part  of  the  arc  of  a  circle,  which  is  not  the  case  when  fracture  existe. 
When  an  impacted  fracture  or  absorption  of  the  neck  of  the  femnr 
has  taken  place,  the  arc  is  much  smaller  and  the  movement  less 
complete.  The  head  of  tbe  femur  may  be  felt  behind  the  trochanter 
when  the  limb  is  rotated,  and  in  a  very  thin  subject  it  may  bo 
detected  in  front,  when  the  finger  is  thrust  deeply  into  Scarpa's 

Fig.  38. 


Kdlaton's  test  line  for  dislocation  of  the  bead  of  the  femur  upwards 
or  backwards  is  one  drawn  from  the  anterior  superior  iliac  spine  to 
the  tuberosity  of  the  ischium  (Fig.  38,  a  b),  which  in  health  touches 

Fig.  3B.— AB,  Niilnton'atcstlinc;  A  C  D,  BryanViitio-fnonAtnui^. 
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the  top  of  the  great  trochanter.  Bryant's  test  line  for  fractiue  of  tlie 
neck  of  the  femur  is  one  taken  vertically  from  the  anterior  Buperior 
iliac  spine  when  the  body  is  recumbent  (Fig.  38,  A  c),  from  which 
the  distance  (c  d)  to  the  top  of  the  great  trochanter  can  be  accoiately 
measured. 

The  condyles  of  the  femur  and  the  patella  are  to  be  examined,  and 
it  should  be  noticed  how  large  a  part  of  the  articular  end  of  the  femur 
is  uncovered  by  the  patella  when  the  knee  is  flexed.  The  ligament 
of  the  patella  and  its  attachment  to  the  tibia  are  to  be  noticed,  and 
the  finger  carried  along  the  subcutaneous  surface  of  the  tibia,  the 
shin,  down  to  the  auklc.  The  head  of  the  fibula  is  prominent^  and 
the  hand  carried  to  tlie  back  of  the  knee  will  recognise  the  outer  and 
inner  hanistring.s  attached  to  it  and  to  the  tibia,  and  when  the  knee 
is  flexed  may  feel  the  popliteal  artery  behind  the  joint.  The  lower 
tliird  of  the  fibula  is  subcutaneous  and  terminates  in  the  prominent 
external  malleolus,  behind  which  the  peroneal  tendons  can  be  felt. 
On  tlie  iimer  side,  the  inner  malleolus  is  to  be  examined,  with,  the 
tendons  behind  it  and  the  Achilles  tendon  attached  to  the  heel. 

The  foot  is  to  be  moved  freelv,  when  it  will  be  found  that  the 
amount  of  lateral  motion  in  the  aukle  joint  is  greatest  when  the  toe 
is  thoroughly  pointed.  In  the  same  position  the  brood  upper  articular 
surface  of  the  astragalus  becomes  subcutaneous,  and  is  readily  seen 
beyond  the  margin  of  the  tibia. 

In  the  foot,  the  following  points  of  practical  utility  should  be 
thoroughly  recognised ;  first,  on  the  inner  side,  the  tuberosity  of  the 
scaphoid  bone,  to  which  the  tendon  of  the  tibialis  posticus  may  be 
traced,  and  which  is  the  guide  in  Chopart's  amputation  of  the  foot ; 
secondly,  the  slighter  prominence  of  the  internal  cuneiform  bone  and 
base  of  the  first  metatarsal  bone  in  front  of  it,  to  which  the  tendon  of 
the  tibialis  anticus  may  be  traced,  and  which  serve  as  a  guide  in  Hey's 
amputation  ;  and  thirdly,  on  the  outer  side,  the  prominent  base  of 
the  fifth  metatarsal  bone,  which  serves  the  same  purpose.  The  toes 
are  commonly  much  distorted  owing  to  the  long  pressure  of  ill-fitting 
shoes,  and  the  metatarso-phalangeal  articulation  of  the  great  toe  is 
not  unfrequently  diseased,  forming  a  bunion. 

The  Front  of  the  Thigh. 

[An  incision  is  to  be  made  along  Pouport's  ligament  and  carried 
down  the  inner  border  of  the  tliig^  for  half  its  length,  and  this  is  to 
be  joined  by  another  across  the  limb  at  that  point ;  ^e  flap  of  skin 
thus  marked  out  is  to  be  carefully  reflected  to  the  outer  side  of  the 
thighj 
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The  St^ptrfieiat  fateia  of  the  thigli  ia  continuotu  with  the  mperficiat 
fasciA  <tf  the  abdomen  over  Poapart's  ligament,  and  generollr  contams 


a  gf)od  deal  of  fat,  particularly  in  the  female  subject.  It  is  iliviaible 
into  two  layers  in  the  upper  part  of  the  thigh,  and  the  deep  layer 
KfiU  be  Been  by  reflectiiig  the  superficial  layer  in  the  same  way  as 

Fig.  39. — Superficial  disBtction  of  the  iDKuinBl  anil  femoral  regioni  (from 

Wood 'Oo  Rupture'). 
a.  Superficial    Uycr    of   fascia    (re-         7.  Paupart'i  tigameul. 

flcCled).  i.    Tn(..rrnl„Tnn«r  fn.wiB. 

*.  Derawr  iBj-er  of  fnscia  (reflected), 

the  superficial  veiwcls  being  leti 

■ttaehed  to  the  external  oblique. 
e.  Inguinal  lymphatic  glands. 
4.  Superficial  circumflex  iliac  arter}'. 
(.  Superficial  epigaatric  artery. 
/.  Superior  eiteinal  pudic  artery. 


i.  Eitemal  abdominal  ring. 

A.  Arciform  or  intercolumnar 

of  external  oblique. 

m.  Femoral  Ij^ptiatii:  glandj. 
fi.  Ilio-inguiual  nerre. 
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the  skin,  but  not  so  fur  down,  the  separation  between  the  two  layen 
of  fascia  being  marked  by  some  small  vessels,  glands,  and  minute 
nerves. 

The  Superficial  Vessels  (Fig.  39)  are  branches  of  the  femonl 
artery  with  their  accompanying  veins,  and  are  three  in  number, 
viz. : — 

The  Superficial  epigastric  artery  (e),  which  arises  from  the  femoral 
immediately  below  Poupait*s  ligsmenti  and  passes  upwards  and 
inwards  over  the  front  of  the  abdomen. 

The  Superficial  circumt/ex  iliac  artery  (cQ,  a  small  branch  ronniDg 
outwards  a  little  below  Poupart's  ligament. 

The  Superior  external  pudic  artery  (/),  running  inwards  over  the 
spermatic  cord  to  tlic  scrotum,  or  to  the  labium  in  the  female. 

The  Veins  correspond  in  course  and  will  be  seen  to  open  into  the 
saphena  vein. 

The  Lymphatic  glands  will  also  be  found  between  the  layers  of 
superficial  fascia,  and  ore  arranged  in  two  rows,  one  along  the  groin, 
to  which  the  lymphatics  of  the  penis  and  scrotum  x)ass,  and  another 
below  the  groin  in  the  direction  of  the  thigh,  into  which  the  lym- 
phatics of  the  limb  empty  themselves.  The  relation  of  the  lymphatics 
to  these  glands  is  to  be  borne  in  mind,  since  the  position  of  a  bubo 
will  vary  according  to  the  part  primarily  afifected, — genitals  or  foot. 

The  Nerves  are  the  terminations  of  the  ilio-inguinal  and  crural 
branch  of  the  genito-cruraly  from  the  lumbar  plexus. 

The  Deep  layer  of  superficicU  fascia  is  more  membranous  than  the 
superficial  layer,  and  will  be  best  seen  by  raising  it  from  the  deep 
fascia  beneath,  beginning  about  four  inches  below  the  groin  and 
reflecting  it  on  to  Poupart's  ligament.  Between  the  two  is  the 
saphena  vein,  and  the  deeper  layer  of  superficial  fascia  will  be  foimd 
bound  down  to  the  point  at  which  the  vein  disappears,  the  saphenous 
opening.  The  deep  layer  of  superficial  fascia  does  not  pass  over 
Poupart's  ligament  like  the  superficial  layer,  but  is  bound  down 
to  the  fascia  lata  just  below  it,  thus  helping  to  direct  a  laige  femoral 
hernia  along  the  groin. 

The  Deep  fascia  of  the  thigh  (fascia  lata)  is  now  exposed,  and  is  to 
be  dissected  as  far  as  is  necessary  for  the  study  of  the  parts  concerned 
in  femoral  hernia,  the  several  nerves  piercing  it  being  left  for  sub- 
sequent examination. 

Femoral  Hernia. 

[The  saphena  vein  is  seen  to  disappear  through  on  opening  in  the 
fascia  lata  about  an  inch  and  a  half  oelow  Poupart's  ligament.    This 
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is  the  saphenous  opening,  which  is  obscured  by  the  attachment  of  a 
}>ortion  of  the  superficial  fascia,  called  from  the  numerous  perfora- 
tions in  it  cribriform.  If  the  cribriform  fascia  be  carefully  removed 
together  with  the  small  veins,  the  artificially  produced  saphenous 
opening  will  then  be  clearly  seen.] 

The  Saphenous  Opening  (Fig.  39,  o)  varies  considerably  in  dif- 
ferent subjects,  and  is  generally  best  seen  in  the  female.  It  is  an 
oval  opening  half  an  inch  wide,  produced  by  a  splitting  and  folding 
of  the  fascia  lata  at  this  point ;  the  outer  edge  of  the  opening  being 
formed  by  the  iliac  portion  of  the  fascia  which  is  attached  to  the 
whole  length  of  Foupart's  ligament,  whilst  the  inner  and  deeper  part 
is  formed  by  the  pvhic  portion  of  the  fascia  lata  which,  passing 
beneath  the  femoral  vessels,  binds  down  the  pectineus  muscle  and  is 
attached  to  the  pectineal  line.  The  outer  border,  which  can  be 
made  sharp  and  semicircular  with  the  scalpel,  is  known  as  ifiefaki" 
form  or  sickle-shape  margin  (process  of  Bums),  and  over  the  lower 
port  of  this  the  saphena  vein  passes  to  open  into  the  femoral  vein. 
The  superior  extremity  of  the  margin,  where  it  joins  Poupart's  liga- 
ment and  overlies  the  femoral  vessels,  is  sometimes  called  Key's 
ligament.  The  saphenous  opening  is  the  external  aperture  through 
which  femoral  hernia  when  of  large  size  passes,  and  might  there- 
fore well  be  called  the  external  femoral  ying,  although  strictly  speak- 
ing there  is  in  the  undissected  condition  no  definite  ring,  but  merely 
a  weak  point  in  the  fascia  through  which  the  hernia  protrudes, 
pushing  before  it  the  cribriform  fascia.  The  position  of  the  thigh 
has  considerable  influence  upoiL  the  condition  of  the  saphenous 
opening,  and  its  edges  will  be  found  to  be  relaxed  when  tlie  thigh  is 
flexed  towards  the  median  line  of  the  abdomen,  the  position  in  which 
the  patient  is  placed  when  the  "  taxis  "  is  applied  for  the  reduction 
of  a  hernia. 

[An  incision  is  to  be  made  from  the  lower  end  of  the  saphenous 
opening  transversely  outwards  for  two  inches,  and  a  corresponding 
one  immediately  below  Poupart*s  ligament,  and  the  piece  of  fascia 
thus  marked  out  and  including  the  falciform  process  is  to  be  reflected 
to  the  outer  side.] 

Sheath  of  the  Vessels  (Fig.  40,  A).— Beneath  the  fascia  lata  in 
the  upper  part  of  the  thigh  will  now  be  seen  a  delicate  fascia,  con- 
taining a  little  fftt  and  covering  the  femoral  vessels,  called  the  sheath 
4>f  the  femoral  vessels.  This  sheath  is  a  tube,  broader  above  than 
below  and  becoming  gradually  lost  upon  the  vessels,  tlie  anterior 
jMirt  of  which  is  continuous  with  the  fascia  transversalis,  and  the 
jposterior  part  with  the  fascia  iliaca  of  the  abdomen,  beneath  Pouparf  a 
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ligament.    Three  Terticnl  iuciuom,  one  in  the  centre  snd  one  at  Mch 
side  of  tlie  tnbular  sheath,  will  enable  the  diMectorto  im  that  it  is  di- 
vided by  two  alender  «epta  into  thiee  compaitmenti,  the  femoral  arteiT 
occupying  the  ontennoat,  the 
*''S-  «>■  femoral  vein  the  middle,  ud 

the  iimemuMt  or  smallest  on* 
being  occupied  ovlj  by  a  lym* 
^  1  phatic  gland.    This  laat  lUri- 

y  i  fion  of  the  femoral  sheath  is 

'  \  \iie/emoral  or  crura/  eetnal. 

The  Femoral  or  Cnual 
Bing  (Fig.  41,  12].— If  tin 
6a--tyr  be  passed  upwards  along 
the  crumJ  canal  it  will  entei 
the  Craral  or  Femoral  JHtif 
bcDi'atli  Foiipart's  ligament, 
displacing  a  lymphatic  gland 
uiiil  a  little  piece  of  snhpen- 
toncal  fat,  whicb  occupy  it 
mid  fonn  tbe  Kptum  crumU, 
The  bounjaries  of  the  cnual 
ring  can  be  better  felt  than 
iieen,  and  nrc,  111  fnmt,  Pou- 
jkut's  Itgnment,  or  crural  arcli 
(iviili  uccuaionally  a  distinct 
band  of  fascia  tiausrenalis 
beneath  it,  called  the  ihcp  enind  arch) ;  behind,  the  ilio-pectineal  Una 
and  body  of  the  pulica  ;  erhrnalty,  the  femoral  vein  separated  by  the 
septum  ;  and  intemaUy,  tlie  sharp  margin  of  Oimbcrnat's  li^^amenL 
The  crural  ring  is  tlie  aperture  through  wliicli  femoral  liemia  leaves 
the  abdomen,  and  the  [loint  at  which  Blrangulation  most  commonly 
occurs  ;  the  finger  should  therefore  thoroughly  explore  it. 

The  Crural  of  Femoral  Canal  (Fig.  40}  is  the  canal,  half  on  inch 
in  length,  along  which  femoral  hernia  dtsmtds  from  the  crural  ring  to 
the  saphenous  ojiening ;  but  as  soon  as  the  hernia  lias  forced  its  way 
througli  that  xpot,  it  »i><-eii<7»,  owing  to  the  close  attachment  of  the 

Fig.  40.— Cniml  sheath  Liiil  open  (from  Wuod  '  On  Rupture '). 

/.  Margin    of    wiphcDoiu    opcoiiiK 
(turned  backj. 

..„ I.  Femoral  sheath  opened  by  thres 

(f.  Iliac  portion  of  fiwia  lata.  iui-iaionii. 

e,  Pubie  portion  of  Swcia  lain.  /.  Saphcna  rein. 


e.  Middle  (rutauroui  nerve. 

f.  riooed  lo  inner  side  of  Oimber- 
nat'a  ligament. 
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mperficial  fwm  to  the  lower  margin  of  the  saphenous  opening,  and 

lies  along  Ponpart's  ligament,  or,  if  of  lai^  size,  maj  Btietch  the 

fascia  soffidentl^  to  rootint 

OTM  the  ligament  and  si-  ^'B-  ■*'- 

mulate  an  inguinal  hernia. 

The  Govflrin^  of  a 
Tsmoral  Hernia  (Fig. 
42)  will  be  readily  learned 
if  the  comse  it  takes  has 
been  thoroughly  nnder- 
atood.  In  its  descent  the 
intestine  poshes  before  it 
(1)  peritoneal  sac,  (2)  sep- 
tnm  cmrale,  (3)  femoral 
sheath,  (4)  cribriform 
bscia,(5)  saperficial  fuacia 
and  skin.  It  must  not  be 
^  EQpposed  that  the  suri:,'eon 
will  meet  with  these 
various  coverings  in  ope- 
rating upon  a  strangulaterl 

femoral  hernia,  since  lie  UBiinHj  juiys  no  attention  to  any  of  them 
until  he  reaches  the  sou  or  ])eritoneum,  which  is  to  be  recognised  by 
its  thin  bluish  appearance,  and  by  the  fluid  girnerally  to  be  seen 
throi^h  its  slightly  transparent  wall.* 

Bor^ry. — Operation  for  slrangutnUd  femoral  hernia.  The  point  of 
stricture  is  Tery  rarely  at  the  eaphenoua  opening,  since  it  lieomea  BO 
much  enlai^ed  in  an  old  hernia  as  to  offer  no  resistance  ;  and  the 


Fig.  «.— Section 


1.  roupart'g  ligament, 

2,  Z.  IBw:  partToD  ot  the  tiaeia  lata, 

«tt4U:h«l  BloDg  the  mnrgin  of 
the  emt  o(  tbe  ilium,  and  along 
Poupart'a  liBamciit  a*  fur  at  Ihe 
spine  of  the  pubcB  (3). 
4.  Pubiu  pOTtioQ  of  tbe  faivia  lata, 
continuouB  at  3  with  the  iliac 

ertioD,  and  panain^  outwards 
bind  the  sheath  of  the  femornl 
rnaeia  to  iU  outer  border  at  S, 
where  it  divide*  into  two  laj-era ; 
ooe    ii    continuous    with    the 


1  of  the  pwwi  (6)  and 
I  (7)  ;  the  other  (S)  m  tost 
the  capsule  ot  the  hi])- 


joint  (9J. 

10.  The  anterior  eniml  nerre. 

11.  Gimbrrnnt'a  tignnicni. 

12.  The   fcmonil    ring,    within    the- 

feoionil  ehcotb. 

13.  Femoral  rein. 

H.  Femoral  artery;  the  two  vmeta 
and  the  rinK  arc  surrounded  by 
the  femoral  ibeatb. 
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skiu  and  BDpetficial  stnictorea  having  been  divided  (usually  bj^ 

vertical  incLdon),  the  fbicfinget'  con  therefore  be  leadily  paaaed  iloDg 
the  crund  etatl  cm  the  inner  nde 
Fis.  42.  of  tiie  henna  to  the    ciuial  ring, 

where  the  stricture  will  be  fonad. 
This  may  be  most  satiafoctorily  aai 
iafely  relieved  by  cutting  cautigndy 
iu^-arda  with  s  hemia  knife,  so  M 
.  to  notch  or  divide  Oimbemat's  li^ 
'  mcnt ;  but  if  this  should  not  pnm 
RUfRcient,  the  sac  must  be  cazefolly 
oj)ened  niid  the  atrictnie  divided 
from  vfithin  it. 

The  only  possible  danger  irhitii 
coil  he  met  with  in  the  deep  ind- 
tion,  is  an  abnonnal  distribiriioiL  c^ 
the  ohtuRttoi  nrteiy  (FigH.  43  ma 
44),  nhicli,  if  it  arise  from  the  qi&- 
gnetric  artery  and  wind  clow  to  the 
inner  ride  of  the  neck  of  the  sac, 
might  be  divided  and  give  rise  to 
truublesomc  hsemorrliage.  Foitn- 
iiatdy  this  vessel,  if  it  exiats,  is 
Eeldom  damaged  by  a  cautiona  tue 
of  the  knife,  and,  oa  it  is  impossible 

to  ftacertuin  its  prasenit  htfoifhand,  its  existence  may  be  ignored  in 

practice. 

[The  cutaneous  nerves  of  the  upper  port  of  the  front  of  the  thj^ 
ore  to  he  examined  with  the  foBoia  lata,  before  it  is  removed  to 

expose  Scarpa's  triangle,] 

The  Fatcia  lata  of  the  thigh  is  it  dense  wliite  membi'ane  attache 
to  Pottpfirt's  ligament  and  the  crest  of  the  iliom  above,  and  to  the 
puhes  iutcraally,  and  will  be  afterwards  seen  to  enclose  and  snpptat 
idl  the  muscles  of  the  tliigh. 

Cutaneoua  Kerves  {Fig,  45).  —  The  Ilw-inguinal  nerve,  whieii 
emerges  from  the  external  ahdoiuinal  ring,  givcR  one  or  two  small 
'blanches  to  the  tliigh. 


Fij.  42. — IniRginary  rection  of  orurul 


to  show  the  rourso  sod  covering! 
(drawn  by  J.  T.  Qtuy), 
I.  Fcmonl  iheutb.  C,  iDtcEnmcuts. 

1.  Cribrifjmi  fiiKLii. 
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The  Crural  branch  of  the  Oenilo-erural  nervt  pieicea  the  faacia  half 
ftn  incli  below  Poapart'e  ligunent  and  just  outside  the  femoial  arteiy, 
and  joins  the  middle  cntoneona  nerve.  It  is  very  seldom  satisfkctorily 
seen  unless  traced  from  the  lumbar  plexua. 

Fig.  43.  Fig.  *i. 


The  KOtmat  culaiteoat  lunt  (3)  is  to  be  found  in  a  fold  of  Iwda 
lata  dose  to  the  anterior  Hu[ierior  t^piiie  of  the  ilium,  and  pierces  the 
liwcia  at  a  variable  point,  to  be  (lietribut«il  bj  an  anterior  and  a  pos- 
teiior  branch  to  the  outer  aide  of  the  tliigh  and  part  of  the  battodL 

The  Middk  Cutaticous  nerve  (5)  (from  the  anterior  cruial,)  pierces 
the  fascia  in  the  upi)er  third  ot  the  thigh,  and  will  be  aft^iwds 
traced  as  far  as  the  knee. 

The  ItUenuU  culiuieoui  and  Loiiy  S<iiihemiu  ntrve*  are  not  W««  at 

Scarpa's  Tbiasoui 

]The  fucia  lata  is  to  he  removed  from  the  hollow  below  Potqut^a 

li^ment  ax  far  as  tho  skin  has  been  reacted,  and  the  nuKles, 

vessels,  and  nerven  thus  exposcil,  are  to  be  as  thoroughly  cluiied  as 

is  poMible  without  disturbing  their  relations.] 

Scarpa't  Irtonjk  is  tlie  Bjwce  in  the  upper  third  of  the  front  of  the 
thigh,  containing  the  lirst  part  of  the  femoral  vesaela.  Tha  5aM  of 
the  triangle  is  upwards,  and  is  formed  bj  Poupart's  ligament ;  the 
mtUr  border  ia  formed  by  the  sactorius  muscle,  which  crosses  the 
thigh  obliiiuely ;  the  inner  border  corresponds  to  the  margin  of  the 


Fig.  43. — Irregular  origiii  of  0' 
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oddDctoT  longiu ;  and  the  aptx  of  the  triangle  is  formed  Yij  the 
meeting  of  the  two  aborc-named  mneclei.  The  ipace  has  been  Men 
to  be  coveied  in  by  the  superficial  lasda  and  fascia  lata,  and  its  Jbnir 
will  now  be  seen  to  be  formed  by  the  psoas  and  iliaens  on  the  onter  tii», 
the  pcctiucuB  and  adductor  longos  on  the  inner  side,  with  (in  seme 
Eobjecta)  a  small  portion  of  the  addnctor  breria  between  the  twu. 

Scarpa's    triangle   eontaitu   Ha 
^'-■■'■'-  upper  part  of  the  fetnotal  artoy 

and  rein  mth  theii  branches ;  ths 
origin  of  the  profunda  arteiy  with 
iU  vein  ;  the  anterior  cnual  nerre 
with  eoine  of  its  branches;  and 
the  lermiiiatiDn  of  the  saphensTein. 
Tlic  sujihcna  ^-ein  itself  is  not  one 
uf  the  contents  of  the  spuce,  sinte 
it  ori^'inallj  was  superficial  to  the 
fo.'cia  lata. 

The  Femoral  Arteiry  iK 
Scarpa's  Triangle  (Fig.  46,  4). 
— Tlie  femornl  artery  is  the  con- 
tinuation of  the  external  ilise 
arterj",  and  extends  from  Poupaifs 
ligament  to  the  opening  in  the 
adductor  ningnns,  through  which 


rig. 


5, — Su]HT6['i>il  Uincction  of  the 
nnt  of  the  thigh  {from  HinehfeU 
id  UtcUIc). 


1.  Poupart'e  lignment, 

2.  Siiin-rticinl     bmnrhes    of 

i.  External  cutaneous  ncirc. 

1.  Femnnil  nriery. 

7,  S,  6.  Middle  rutuneons  ner 

7,  7,  T.  Outer    iliTinon    of 

'   diviiuon   of 


interail 


eutaneous  ni 
0.  Uraneh   to   mrtoriua  1 
inteniBl  cutoni-oui. 

10.  Saphcns  rein. 

11.  Sartoriue  muscle. 

12.  CutaneouibranchofobtDntorneiTe. 

13.  I'leiiii  pHtf'llK. 

14.  Pulelhtr  bratich  of  long  sai^ieDous 

le.  Long  or  internal  sspbenotis  nerre. 
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it  passes  to  the  poplit«td  spece.  The  part  now  ejcpoaed  is  that  atoro 
the  sartoriiis,  and  is  uanolly  nearly  half  of  the  whole  length  of  the 
TCGseL  When  the  thigh  is  slightly  flexed  and  abducted,  the  arteiy 
ruDS  from  a  point  midway  between  the  symphyms  pubis  and  th* 
anterior  superior  iliac  apine  (or  a  little  to  the  inner  side  of  the  centre 
of  Poupart's  ligament),  through  the  middle 
of  the  triangle  in  a  line  with  the  promi-  rig-™- 

nent  tubercle  on  the  inner  condyle  of  lie 
femur  ;  but  when  the  thigh  is  fully  ex- 
tended it  will  be  seen  to  wind  slightly  to 
the  inner  side  of  the  limb.  This  portion 
of  the  artery  is  eovered  only  by  the  super- 
ficial fascia  and  fascia  lata,  except  near 
Poupart'a  ligament,  where  it  has  bten  ■ 
seen  to  be  enclosed  ia  the  femoral  sheath. 
One  or  two  branches  of  the  internal  cuta- 
neous nerve  cross  the  vessel  ot  variable 
points.  BAind  the  artery  from  above 
downwards  are,  the  psoas  (with  a  portion 
of  the  femoral  sheath  and  the  nerve  to 
the  pectineas } ;  the  pectineus,  but  sepa- 
rated from  the  femotal  artery  by  the  pro- 
funda artery  and  vein  and  the  femoral 
vein ;  and  the  adductor  longus.  To  the 
cuter  ride  throughout  is  the  anterior  crural 
nerve,  but  separated  at  the  upper  part  by 
A  small  piece  of  the  psoas;  and  the  long 
saphenous  branch  is  in  close  relation  at 
the  lower  part  of  the  space.  The  femoral 
vein  is  to  the  iniitr  side  near  Poupart's  ligament,  but  lower  down  is 
hthind  the  artery,  forming  one  of  its  posterior  relations. 

Sur^i7  (Fig,  46). — From  its  superficial  position  the  femoral 
artery  can  be  readily  felt  during  life,  and  compression  may  be  effected 
in  any  part  of  the  triangle,  but  most  satisfactorily  against  the  maigin 
of  the  pubes.  The  artery  has  been  tied  above  the  origin  of  the 
profunda,  through  an  incirion  parallel  to  Poupart's  ligament  and 
half  an  inch  below  it,  but  the  vessel  is  more  commonly  tied  at  the 
lower  part  of  the  triangle.  The  latter  operation  is  readily  performed 
through  an  incision,  from  three  to  four  inches  long,  beginning  two 
inches  below  Poupart'a  ligament  and  running  in  the  middle  of  the 

Fig.  M.—Indntw  tat  tying  the  famonl  artery  (from  FciguaHn'a '  Gnscki'^. 
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lower  part  of  the  space,  and  in  the  direction  of  the  limb,  which  is 
to  be  abducted.  The  incision  should  be  carried  at  once  throngfa  the 
fascia  so  as  to  expose  the  fibres  of  the  sartorios  at  the  lower  pari  of 
the  wound,  which  are  readily  recognizable  hy  their  oblique  direction. 
The  muscle  being  turned  a  little  outwards,  the  fibrous  sheath  of  the 
yessels  will  be  seen,  and  must  be  carefully  opened  with  the  scalpel, 
when  the  artery  can  be  isolated  and  secured.  The  needle  should  be 
passed  from  within  outwards,  great  care  being  taken  not  to  include 
the  vein  which  is  behind,  or  the  long  saphenous  nerve  which  is  to 
the  outer  side  of  the  vessel. 

When  the  femoral  artery  above  the  profunda  (common  femonl)  h 
tied,  the  circulation  is  carried  on  by  the  obturatory  gluteal  and  sciatic 
arteries,  which  anastomose  with  the  circumflex  and  perforatiiig 
branches  of  the  profunda,  and  also  with  the  articular  branches  of  the 
popliteal. 

When  the  femoral  artery  below  the  profunda  (superficial femoral)  is 
tied,  the  circulation  is  carried  on  directly  through  the  branches  of  the 
profunda,  which  anastomose  with  tlie  anastomotica  mcufna  and  the 
branches  of  the  popliteal,  in  addition  to  those  anastomoses  given 
above. 

Branches  (Fig.  45). — The  small  (1)  superficial  epig<uific;  (8) 
superficial  circwmflex  iliac;  and  (3)  superior  eternal  pudic,  have  bean 
already  examined.  A  larger  branch  (4)  the  inferior  external  pudiCf 
arises  from  the  upper  part  of  the  artery  and  passes  beneath  the  fucia 
lata  to  the  pubes. 

The  largest  bmnch,  (5)  the  profunda  artery,  arises  from  one  to  two 
inches  below  Poupart*s  ligament,  and  is  now  seen  lying  first  to  the 
outer  side  of,  and  tlien  behind,  the  femoral  artery  and  vein,  «iid 
resting  upon  the  pectineus.  It  is  the  great  artery  to  the  muscles  of 
the  thigh,  and  will  be  afterwards  dissected. 

The  Femoral  veiii  at  the  lower  part  of  Scarpa's  triangle  lies  a  litUe 
to  the  outer  side  of  the  artery.  It  then  ascends  behind  it,  and  after 
being  joined  by  the  profunda  vein,  lies  to  the  inner  side  of  the 
femoral  artery  at  the  upper  part  of  the  space,  where  it  receives  the 
saphena  vein  and  the  veins  corresponding  to  the  four  small  branches 
of  the  artery. 

The  Anterior  Crural  Nerve  (Fig.  45,  5)  is  derived  from  the 
2nd,  3rd,  and  4th  nerves  of  the  lumbar  plexus,  and  enters  Scaipa's 
triangle  beneath  Poupart's  ligament,  between  the  psoas  and  iliacns 
muscles.  It  divides  into  a  superficial  and  deep  part,  the  superfidal 
giving  off  the  middle  and  internal  cutaneous  nerves  and  supplying 
the  sartorius ;  the  deep  supplying  muscular  branches,  and  the  long 
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or  internal  saphenous  nerve,  which  becomes  cutaneous  at  the  inner 
ride  of  the  knee.* 

[The  limb  being  extended,  the  line  of  incision  on  the  inner  side  of 
the  thigh  is  to  be  prolonged  to  three  inches  below  the  knee,  and 
then  carried  across  the  liii^,  when  the  skin  thus  marked  out  is  to  be 
reflected  to  the  outer  side,  and  the  superficial  fascia  to  the  same 
extent,  all  the  cutaneous  nerves  being  carefully  left  at  their  points  of 
emergence  from  the  fascia  lata.] 

The  Bursa  patella  is  the  subcutaneous  synovial  sac  in  front  of  the 
knee-cap,  which  will  be  seen  by  making  a  vertical  incision  into  it 
When  inflamed,  this  bursa  forms  what  is  commonly  known  as 
**  honse-maid's  knee." 

The  Fascia  lata  or  deep  fascia  of  the  thigh  is  now  thoroughly 
exposed.  It  has  been  seen  to  be  attached  to  Poupart*s  ligament  and 
the  crest  of  the  pubes,  and  can  now  be  followed  to  the  crest  of  the 
ilium.  The  fascia  is  strongest  on  the  front  and  outer  side  of  the 
thigh,  and  on  each  side  of  the  prominent  extensor  muscles  may  be 
seen  a  white  line  marking  the  positions  of  the  external  and  internal 
intennuscular  septa.  The  fascia  is  attached  to  the  condyles  of  the 
femur  below,  and  is  continued  over  the  patella  to  the  heads  of  the 
tibia  and  fibula,  being  incorporated  with  the  several  tendons  attached 
to  those  parts. 

Piercing  the  fascia  lata  at  several  points  arc  the  cutaneous  nerves 
of  the  thigh,  some  of  which  have  been  already  seen,  but  the  follow- 
ing are  now  to  be  traced  to  their  distributions  and  then  to  their 
origins,  the  fascia  being  removed  as  may  be  necessary  for  the  latter 
purpose. 

TOie  Internal  cutaneous  nerve  (Fig.  45,  7,  8)  is  a  branch  of  the 
anterior  crural,  and  divides  at  a  variable  point  into  two  branches, 
outer  and  inner.  The  outer  branch  frequently  perforates  the  sartorius 
muscle,  which  it  supplies,  and  becomes  cutaneous  in  the  lower  third 
of  the  thigh,  the  branches  reaching  as  far  as  the  patella.  The  inner 
branch  having  crossed  the  femoral  artery  appears  close  to  the  saphena 
vein  a  little  above  the  knee,  and  its  branches  unite  with  those  of  the 
other  branch  and  with  the  internal  saphenous  nerve.  Occasionally  a 
junction  between  this  nerve  and  the  obturator  may  be  traced  on  the 
inner  side  of  the  middle  of  the  thigh. 

The  Long  or  Internal,  Saphenous  n^erve  (Fig.  45,  16)  (the  course  of 
which  will  be  afterwards  seen)  becomes  cutaneous  at  the  inner  ride 


*  This  last  is  often  described  as  coming  from  the  superficial  division,  but  the 
mbore  is  the  more  common  arrangement. 
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of  the  knee  joint,  where  it  lie^  at  first  in  front  of  the  saphena  vein. 
Before  becoming  cutaneous  it  sends  a  large  branch  forward  to  the 
skin  of  the  patella  {ramus  cutaneiu  patellce)  (14),  which  pierces  the 
sartorius  and  unites  with  branches  of  the  internal  and  middle 
cutaneous  nerves  to  form  what  has  been  called  the  plexm  patella. 

The  Superficial  ixins  of  the  thigh  are  very  variable,  but  they  either 
open  into  the  saphena  vein  separately,  or  form  one  or  more  sepazate 
brancht'S  which  join  the  main  trunk  at  or  near  the  saphenous  opening. 

Muscles  of  the  Front  of  the  Thigh. 

[The  remains  of  the  fascia  lata  are  to  be  removed  and  the  cutaneous 
nerves  turned  aside.  Tlie  muscles  of  the  front  of  the  thi^h  will  be 
put  on  the  stretch  by  flexing  the  knee,  except  the  sarionus,  which 
must  be  stretched  with  hooks  in  onlor  to  clean  it.  All  the  loose 
fascia  is  to  be  removed,  and  each  muscle  cleaned  in  the  direction  of 
its  fibres,  special  care  being  taken  to  expose  clearly  the  origin  and 
insertion  of  each.] 

Connected  with  the  fa$cia  lata  on  the  outer  side  of  the  thigh  is  the 
Tensor  Fasciee  or  Vaginee  Femoris  (Fig.  47,  4),  which  is  to  be 
exposed  by  i-emoviiip,'  the  fa^ia  below  the  crest  of  the  ilium.  The 
muscle  arues  from  the  outside  of  the  anterior  superior  si)ine  of  the 
ilium  and  from  a  small  portion  of  the  crest ;  and  the  fibres  pass 
downwards  and  backwards  to  be  iiiscrtcd  into  the  fascia  lata  below 
the  great  trochanter,  the  fascia  being  split  at  this  point  to  receive  the 
muscular  fibres.  The  tensor  vagina}  femoris  is,  as  its  name  implieSy 
a  tensor  of  the  fascia  of  the  thigh,  and  thereby  suppoi-ts  and  assists 
the  other  muscles  of  the  11  nib  ;  it  is  also  an  internal  rotator  of  the 
femur.  It  is  su]rplied  by  a  branch  of  the  superior  gluteal  nerve, 
which  may  be  seen  entering  the  deep  surface  of  the  muscle  when  it 
is  reflected. 

The  Sartorius  (Fig.  47,  5)  is  the  longest  muscle  of  the  body,  and 
when  dissected  lies  loosely  u}X)n  the  subjacent  muscles. 

It  arises  from  the  anterior  superior  spine  of  the  ilium  and  from  the 
notch  below  it,  and,  crossing  obliquely  over  the  thigh,  winds  to  the 
inner  side  of  the  knee  and  is  inserted  into  the  broad  and  subcutaneous 
surface  below  the  inner  tuberosity  of  the  tibia.  The  insertion  of  the 
sartorius  is  by  a  broad  tendinous  expansion,  which  is  incorporated 
jBV'ith  the  fascia  of  the  limb  and  overlaps  the  insertions  of  the  gradlis 
and  semi-tendinosus  muscles  (of  which  the  latter  is  the  lower  one),  a 
bursa  intervening  between  them.  The  sartorius  (tailor-mnsde)  is  a 
flexor  of  the  leg  upon  the  thigh,  and  a  flexor  and  rotator  outwards  of 
the  thigh  upon  the  pelvis,  thus  crossing  the  legs,  and  hence  the 
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n  the  front  of  the 
Fig.  47. 


tume.    It  u  tufqilUd  bj  the  middle  cutaneous  branch  of  the  anterior 
cnital  netre. 

The  ftnodricepa  EztenMr  U  the  fleshy  nuu 
tliigh  conaiating  of  the  rectus  femoris  aaper- 
ficially,  with  the  crureua  beneath  it,  and  the 
TBstiu  externna  and  intemas  on  either  ride. 

The  Bsctna  Femoris  (Fig.  47, 6)  has  no 
attachment  to  the  femur,  bnt  atietehes  over 
it  from  the  pelvis  to  the  patella.  It  aritfs 
by  a  doable  tendinous  origin,  from  the  ante- 
rior inferior  spine  of  the  ilium  and  from  the 
rough  depresaion  above  the  acetabulum,  but 
the  ODter  or  reflected  tendon  cannot  be  tbu- 
tODghly  seen  at  present.  The  two  heads 
nnite  to  form  a  fuaifonn  pennifonn  muscle, 
which  is  tendinons  on  its  under  surface  nt 
the  lower  part,  and  passes  to  be  inserted  into 
tJw  npper  part  of  the  patella  in  conjunction 
with  the  other  extensor  musdes. 

Beneath  the  rectus  will  be  seen  the  Exter- 
nal eweiumfixx  branch  of  the  profunda  artery. 
Hiii  arises  &oni  the  outer  side  of  the  vessel 
Bear  its  origin,  and  runs  transversely  between 
the  branches  of  the  anterior  crural  nerve, 
npon  the  vaatos  eiternus  and  beneath  the 
sartoriuB  and  rectus  femoris,  to  the  outer  side 
of  tlie  thigh,  where  it  divides  into  ascending, 
trntsverse,  and  descending  sets  of  branches. 
The  otKmdmq  branches  pass  beneath  the 
tensor  fasdte  to  anastomose  with  the  gluteal 
artery;  the  tranwoent  set  supply  the  vastus 
eztenus,  and,  turning  round  the  limb,  anas- 
tooiOBe  with  the  perforating  branches  of  the 
pnrfimda ;  whilst  the  detcending  branch  passes  between  the  vastus 

Fig.  i7.— Musclei  of  tha  aatcrior  femoral  region  (rrom  Wikon). 

7.   VastllB  CltCTTHH. 

a.  Vastus  inttm us. 

cat.  9.  Pmlella. 

3.  Gluteiu  mediui.  ID.  liiocua  internum. 

1.  Tensor  Taginio  rerDorii ;  its  inscr-        11.  Psoas  ma^us. 

tioD  into  the  fascia  lata  ii  itiawn       12.  Pectineus. 

iaferiorly.  13.  Adfluetor  lonjus. 
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extemus  and  the  crureus  to  the  knee  joint,  where  it  anastomiMeB 
with  the  superior  external  articular  branch  of  the  popliteal  arteiy. 

The  Va4rtus  Eztemus  (Fig.  47, 7)  is  the  laigest  of  three  mnades 
in  front  of  the  femur.  It  ariBes  from  the  root  of  the  great  tro- 
chanter and  the  line  leading  to  the  linea  aspera ;  from  the  outer  dde 
of  the  linea  aspera  and  adjacent  part  of  the  shaft  of  the  femur  ;  and 
from  the  external  intermuscular  septum.  Its  fibres  end  in  a  broad 
aponeurosis  which  is  inserteil  partly  into  the  outer  side  of  the  patella, 
blending  with  the  rectus,  and  partly  into  the  head  of  the  tibiay 
forming  a  portion  of  the  anterior  ligament  of  the  knee  joint  and 
being  blended  '\i'ith  the  fascia. 

The  Vastus  Intemus  (Fig.  47,  8)  is  more  or  less  united  with  the 
crureus.  It  iirUeit  from  the  inner  side  of  the  linea  aspera  and  from 
the  adjacent  bone  as  high  as  the  insertion  of  the  iliacus  below  the 
lesser  trochanter  ;  from  the  upper  half  of  the  inner  division  of  the 
linea  aspera ;  and  from  the  internal  intermuscular  septum.  Its 
tendon  resembles  that  of  the  vastus  externus,  and  is  inserted  into  the 
inner  side  of  the  patella  and  the  head  of  the  tibia,  forming  part  <^ 
the  anterior  ligament  of  the  knee,  and  being  blended  with  the 
adjacent  tendons  and  fascia.  The  origin  of  the  lower  part  of  the 
muscle  cannot  be  seen  quite  distinctly  at  present,  since  its  inner 
border  is  imited  with  the  tendon  of  the  adductor  longus  to  form  a 
tendinous  covering  to  the  femoral  vessels  (Hunter's  canal). 

The  Crureus  covers  the  front  of  the  femur  between  the  two  vaati 
muscles,  with  the  inner  of  which  it  is  often  so  united  as  to  form  one 
muscle.  It  arises  from  the  anterior  surface  of  the  femur,  firom.  the 
anterior  intertrochanteric  line  to  about  four  inches  from  the  lower 
end  of  the  bone,  and  is  inserted  into  the  patella  with  the  other 
extensor  muscles.  Its  surface  is  tendinous,  to  allow  free  movement 
of  the  rectus  upon  it. 

The  small  subcrurens  muscle  will  be  best  dissected  with  the  knee 
joint. 

The  quadriceps  extensor  is  the  great  extensor  of  the  leg  upon  the 
thigh,  and  is  therefore  in  constant  requisition  in  standing  and  walking. 
The  rectus  in  addition  flexes  the  thigh  upon  the  pelvis  when  the  1^ 
is  fully  extended  ;  also  when  the  leg  is  fixed  it  steadies  the  pelvis 
upon  the  femur  or  draws  it  forward.  The  quadriceps  extensor  is 
supplied  by  the  anterior  crural  nerve. 

Surg^ery. — These  powerful  muscles  occasionally  fracture  the 
patella  transversely  by  their  violent  and  sudden  action,  the  bone 
being  snapped  across  the  condyles  of  the  femur,  and  the  upper 
fragment  afterwards  dra^n  up  by  the  contraction  of  the  muscles.    la 
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order  to  relax  the  muscles  and  bring  the  fragment  down,  it  is 
necessary  to  '  extend  the  leg  upon  the  thigh  and  flex  the  thigh  upon 
the  pelvis.' 

The  Femoral  Artery  in  Hunter's  Canal  (Fig.  49]. — Hunter's 
canal  is  formed  bj  a  tendinous  expansion  derived  from  the  adductors 
longus  and  magnus  and  the  vastus  intemus,  which  encloses  the 
femoral  vessels  and  long  saphenous  nerve  in  the  middle  third  of  the 
thigh.  The  canal  begins  at  the  crossing  of  the  sartorius  muscle  and 
ends  at  the  opening  of  the  adductor  magnus,  where  the  artery  enters 
-the  popliteal  space,  being  covered  by  the  sartorius  in  its  whole 
length.  On  laying  open  the  canal,  the  femoral  artery  will  be  found 
to  have  its  vein  behind  and  to  the  outer  side  until  it  reaches  the 
opening  in  the  adductor  magnus ;  the  saphenous  nerve,  at  first  to 
the  outer  side,  crosses  the  artery  to  wind  round  the  tendon  and 
become  cutaneous  on  the  inner  side  of  the  knee. 

The  Opening  in  the  adductor  magntis,  as  it  is  commonly  called,  is 
in  reality  an  opening  between  the  round  tendon  of  the  adductor 
magnus  on  the  inner  side,  and  the  fibres  of  the  vastus  intemus  and 
the  femur  on  the  outer  side,  the  tendinous  fibres  of  the  adductor 
forming  the  remainder  of  its  circumference.  The  only  structures 
passing  through  it  are  the  femoral  artery  and  vein. 

The  Anastomotica  magna  is  the  only  vessel  arising  from  the  femoral 
artery  in  Hunter's  canal,  but  its  branches  not  imfrequently  come  oflf 
at  two  or  more  separate  places.  The  anastomotica  has  a  superficial 
and  deep  branch  :  the  superficial  accompanying  the  saphenous  nerve 
to  the  skin,  the  deep  branch  entering  the  vastus  intemus,  through 
which  it  descends  to  the  knee  to  anastomose  with  the  articular 
branches  of  the  popliteal  artery. 

Surgery  (Fig.  46). — Deligation  of  the  femoral  artery  in  Hunter's 
canal  is  not  frequently  performed  in  the  present  day,  but  the  vessel 
18  readily  reached  by  an  incision  to  the  inner  side  of  the  vastus 
intemus  in  the  middle  third  of  the  thigh,  by  which  the  outer  edge 
of  the  sartorius  muscle  is  met  with.  The  sartorius  is  turned  inwards, 
when  the  tendinous  canal  is  brought  into  view,  and  by  laying  it 
open  the  artery  will  be  exposed.  It  is  more  convenient  to  pass  the 
aneurism  needle  from  without  inwards  than  the  reverse,  the  vein 
lying  to  the  outer  side. 

The  Anterior  Crural  Nerve  (Fig.  49,  5)  supplies  branches  to  all 
the  muscles  of  the  front  of  the  thigh  except  the  tensor  fascias  femoris, 
and  also  gives  a  branch  to  the  pectineus  on  the  inner  side  of  the 
limb.  The  branch  to  the  sartorius  has  been  already  seen  to  arise 
from  the  internal  cutaneous  nerve,  and  the  remaining  bTan&V3k»k 
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can  now  be  traced  from  the  deep  division.  The  nerve  to  the  Tastos 
intemns  (19)  which  arises  close  to  the  long  saphenous  nenre,  is 
sometimefl  (but  badly)  called  the  "short  saphenous  nerve."  The 
nerve  to  the  pectineos  (10)  crosses  transversely  beneath  the  femonl 
vessels  to  the  surface  of  the  pectineus  muscle,  and  gives  a  branch  to 
the  front  of  the  hip  joint. 

The  Internal  Saphenous  Nerve  (Fig.  49, 22)  is  the  longest  branch 
of  the  deep  division  of  the  anterior  crural  nerve.  It  lies  close  to  the 
outer  side  of  the  femoral  arteiy,  and  enters  Himter's  canal  with  it ; 
then  crossing  the  artery  it  piercen  the  sheath,  appearing  beneath  the 
sartorius  at  the  inner  side  of  the  knee.  In  the  thigh  it  gives  a 
communicating  branch  to  the  subcutaneous  plexus  on  the  inner 
side,  and  at  the  knee  its  patellar  branch  pierces  the  sartoriua.  The 
nerve  becomes  cutaneous  between  the  sartorius  and  gracilis,  and  runs 
do\NTi  the  inner  side  of  the  leg. 

Inner  Side  of  the  Thigh. 

[The  superficial  muscle  of  the  inner  side  of  the  thigh  (adductor 
lonj;us)  is  alreadv  partially  seen  ;  to  expose  the  rest  of  the  re^on, 
an  mcision  is  to  oe  made  along  the  rami  of  the  pubes  and  ischium, 
and  the  skin  is  to  be  reflect^-d,  when  the  gracilis  will  be  brought  into 
view.] 

A  few  cutaneous  branches  to  the  skin  of  the  inner  side  of  the  thi^ 
will  be  found  appearing  below  the  adductor  longus.  They  are 
derived  from  the  obturator  nerve. 

The  Adductor  Longus  (Fig.  47,  13)  arises  by  a  round  tendon 
from  the  front  of  the  os  pubis  immediately  below  the  crest,  and 
expands  to  be  inserted  into  the  middle  third  of  the  inner  border  of 
the  linea  aspera.    It  is  stipplied  by  the  obturator  nerve. 

The  Ghracilis  (Fig.  49,  26)  is  the  most  internal  of  the  muscles  of 
the  thigh,  and  arises  by  a  broad  thin  tendon  from  the  rami  of  the 
pubes  and  ischium  close  to  the  symphysis.  It  is  a  long  riband-shaped 
muscle,  and  is  inserted  into  the  inner  surface  of  the  tibia  beneath  the 
sartorius,  but  higher  than  the  semi-tendinosus,  a  bursa  intervening 
1>etween  it  and  the  internal  lateral  ligament  of  the  knee.  It  is 
supplied  by  the  obturator  nerve. 

[The  adductor  longus  is  to  be  divided  near  its  origin  and  turned 
down,  in  order  to  expose  the  adductor  brevis  and  the  insertions 
of  the  pectineus  and  the  psoas  and  iliacus.  The  branch  of  the 
obturator  nerve  to  the  muscle  is  to  be  preserved,  and  the  profunda 
vessels  are  to  be  cleaned  as  far  as  exposea,  with  the  deep  musdea.] 
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The  Pectixieus  (Fig.  47, 12)  has  been  already  neeii  in  lektion  with 
the  femoral  artery  and  forming  part  of  the  floor  of  Scarpa's  triangle. 
It  arises  from  the  upper  part  of  the  triangular  surface  immediately 
in  front  of  the  ilio-pectineal  line,  and  slightly  from  the  line  itself, 
and  winds  to  the  back  of  the  femur  to  be  inserted  into  the  line  leading 
from  the  trochanter  minor  to  the  linea  aspera.  It  is  supplied  by  the 
anterior  crural  nerve. 

|The  pectineus  should  be  divided  and  turned  aside,  in  order  to 
bnng  the  deeper  parts  into  view.] 

InBertion  of  tlie  Psoas  and  Iliacus. — The  muscles  form  a  single 
tendon,  along  the  inner  border  of  which,  however,  muscular  fibres 
are  continued  for  its  whole  length.  The  insertion  of  the  tendon  is 
into  the,  back  of  the  lesser  trochanter,  and  the  muscular  fibres  are 
prolonged  for  a  short  distance  below  that  point. 

The  Adductor  Brevis  (Fig.  49,  18)  has  the  superficial  division  of 
the  obturator  nerve  lying  upon  it,  and  the  deep  division  of  the  same 
nerve  appearing  between  it  and  the  adductor  magnus.  It  arises 
from  the  front  of  the  pubes  below  the  adductor  longus  and  between 
the  gracilis  and  obturator  extemus,  and  is  inserted  into  the  upper 
part  of  the  linea  aspera  and  the  line  from  it  to  the  lesser  trochanter, 
behind  the  pectineus  and  adductor  longus  and  over-lapping  both 
muscles.     It  is  supplied  by  the  obturator  nerve. 

The  action  of  the  adductors  is  implied  by  their  name,  but  they 
act  at  the  same  time  as  external  rotators  of  the  thigh.  The  power 
of  adduction  can  be  carried  beyond  the  middle  line  so  as  to  cross 
the  thighs  over  one  another.  The  pectineus  is  an  adductor  and  a 
flexor  of  the  thigh,  and  the  gracilis  is  in  addition  a  flexor  of  the  leg. 
All  the  muscles  of  the  inside  of  the  thigh  are  supplied  by  the 
obturator  nerve  except  the  pectineus,  which  receives  its  nerve  from 
the  anterior  crural. 

The  Profunda  Artery  (Fig.  48)  has  been  seen  to  arise  from  the 
femoral  artery  in  Scarpa's  triangle  about  two  inches  below  Pouparf  s 
ligament.  It  lies  at  first  to  the  outer  side  of  the  femoral  artery 
and  against  the  iliacus  and  psoas,  but  then  winds  inwards  on  to 
the  pectineus  behind  the  femoral  artery,  which  is  separated  from 
it  by  both  the  profunda  and  femoral  veins.  The  profunda  next 
winds  between  the  borders  of  the  pectineus  and  adductor  longus^ 
and  lies  against  the  adductor  brevis  ;  then  passing  behind  the 
adductor  longus,  it  runs  on  to  the  adductor  magnus,  where  it 
ends.  The  profunda  vein  is  superficial  to  its  artery  in  the  whole  of 
it«  course. 
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The  Brancb«a  of  tlia  Profonda  are  the  extomal  and  intonul 
Gucomflex,  three  perforating  oiteiieB,  and  a  teimisal  bnnch,  bendes 
bnuiches  to  the  muacles  on  the  inside  of  the  thigh, 

1.  The  External  ntrumfiex  artery  arises  fma  the  outer  lide  of  the 
profunda  near  its  origin,  «ad 


Fis-  48. 


Fimond  Aitcry 

Pmu  and  niaciu  . . 
IntaniAl  Cirrumflex  . 


Praftmd*  Artery 

S  npeiior  Perforat  i  ng  A. 
Addnotor  Brerin  . . . 
Middle  pGrTamting  . 
Addnctor  Longun  . . . 
Inferior  Perforating  A. 

Adductor  Uagniu  .... 


itrings,  which  they  supply  o 


ba«  been  already  m 
direction  of  the  thi^  (p.  VI). 
i.  The  IttUnial  eimn^la 
arUry  (Fig.  46)  ariaes  from 
the  inner  aide  of  the  profunda 
near  its  origin,  it&d  paaaing 
beneath  the  pectineue,  reaches 
the  obturator  exterana  muode 
above  the  adductor  breria, 
when  it  divides  into  two  ter- 
luinal  branches.  One  pMtea 
superficially  to  the  adductor 
hrevis,  to  aupply  the  muscles 
iin  the  inner  side  of  the  thigh ; 
the  other  passee  beneath  the 
adductor  hrevis,  and  after 
giving  a  branch  to  the  hip- 
joint,  ends  in  a  branch  whkh 
will  be  found  between  the 
qnadratuB  femoris  and  ad- 
doctor  magnus  in  the  diBsec- 
tion  of  the  buttock. 

3.  The  PtiforaHng  ailmn 
(Fig.  48)  whith  are  three  in 
number,  pierce  the  adductor 
muBclca  to  rench  the  ham- 
1  tlit-ir  deep  surfaces.  The  upper  Knd 
•middie  arteries  perforate  the  adductors  brevia  and  magnus ;  the  lowwt 
arises  below  the  level  of  the  adductor  brevis,  and  therefore  perfomtes 
only  the  adductor  magnus.  The  nutritious  artery  to  the  femur 
generally  comes  from  the  middle  perforating  artery,  and  when  enter- 
ing the  foramen  in  the  linea  aspera  has  a  direction  from  the  kne»- 

'  4.  The  Terminal  brandt  (Fig.  46]  ends  in  the  fibres  of  the  addnctoi 
jnagnuSt 


antr/. 


— DiBgiBm  of  the  prorundn  utury  of  Iho  Ililgh  (dnm  by  J.  T. 
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[The  adductor  brevis  is  to  be  divided  in  order  to  expose  the  deep 
porlitm  of  the  obtuntor  nerve,  the  adductor  magntu,  and  the  obta- 
lator  eztemna,  which  are  to  be  cleaned.] 

The  ProfimdA  Vein  leceivea  blanches  corresponding  to  thoae  of 
the  aiteir  and  ends  in  the  femoral  vein,  being  superficial  to  the  pro- 
binda  artery  throughout  Yig.  49. 

The  Obtnrfttor  Nerve  (Fig. 
49,  8)  is  the  last  branch  of  the 
lumbar  plexus,  being  derived 
from  the  third  and  fourth  lumbar 
nerves.  It  leaves  the  pelvia  at 
the  upper  part  of  the  obturator 
fotamen  with  the  obturator  ar- 
terj,  and  immediately  divides 
into  superficial  and  deep  por- 
tions. The  superficial  division 
lies  upon  the  adductor  brevis  and 
supplies   the   odduutor    longiis, 


Fig.  ' 


hCfr. 


r.  Fourth  lumbar  dctvc. 
i.  Anterior  crural  nerve, 
\m  Lmnbo-aaciBl  nerve. 
'.  Brenoti  to  paoas. 


11.  SnperGci^   divigion   of   antcriD 

cnuBl nene  (cut). 

12.  Snpnfieial  division  of  obtumtc 

13.  13.  SsrtoriuB  muMle. 
14, 14.  Adductor  languD. 
16.  Bnnch  to  reotue. 
16.  Deep  divii ion  ot  obtumtoi 


ir. 


18.  Adductor  brerie. 

19.  Branch  to  raatua  intcmuB. 

20.  Adductor  magnui. 

21.  Vutu>  cictcniuf. 

22.  22.  IntcniHl  ■apheaou*  nerrc. 

23.  Bectus  remorii. 

24.  FateUar  branch  of  aaphcuous 
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the  adductor  bruvi^,  and  tbe  gracilia,  giving  off  &  few  c 
brsnchM  and  an  articular  branch  to  thehip  joint  Thedeep  dlTison 
piiiTcBB  the  ubtuiatoT  extemus  and  lies  on  the  addactoi  magnoi,  both 
of  which  it  supplies,  and  gives  an  articular  bnneb  to  the  back  of  the 
knee,  vhicli  alfoids  one  explanation  of  the  pain  referred  to  the  knee 
in  disease  of  thv  hip-joint. 

An  Accestory  obturator  uene  is  occanonallf  fonnd  pesdng  from  the 
third  and  fourth  ncrren  of  thq  lumbar  plexus  over  the  pnbee  bmratti 
the  pectineus.  When  lhii«  exists  it  more  or  less  replaces  the  superficial 
division  of  the  obturator  nerve. 

The  Adductor  Kagnua  (Fi^'.  49,  20)  antes  from  the  lower  part 
of  the  descending  ramus  of  the  pul)e8  ;  from  the  ascending  nmiu  of 
the  ischium  ;  a»<1  from  the  miter  eide  of  the  tuberosity.    Its  a 


1.  Profunda  veswlii. 

2.  Add  actor  lon)[ug. 

3.  Femoral  rctneU. 

4.  Sapcrttcial  altuni 
6.  Sutorius. 
6.  Qndlii. 

1.  Extern*]  mtunroiu' 

8.  f  MtiDeus. 

9.  TSattat  fomoriii. 
10.  Adductor  brcviii. 
J].  Anterior  cniml  ucrr 


ilor  ni 


13.  Deep  obturator  nvrre. 

13.  Kitpmal  circumflex  Tcwnli. 

U.  Adductor  nugnua. 
IS.  Tensor  va^iiuo  rcmorii. 
10.  Semi-membrano«iii. 
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fibres  pass  with  different  degrees  of  obliquity  to  be  inserted  into  the 
back  of  the  femur  immediately  below  the  qoadratos  femoris,  into  the 
whole  length  of  the  linea  aspera,  and  a  small  portion  of  its  inner 
division.  The  lower  fibres  form  an  almost  distinct  muscle,  and  end 
in  a  round  tendon  which  is  inserted  into  the  tubercle  above  the  iimer 
condyle  of  the  femur,  and,  by  means  of  an  expansion,  into  the  lower 
X>art  o{  the  line  leading  to  it.  It  is  this  tendon  which  bounds  the 
"  opening  in  the  adductor  magnus.''  The  muscle  is  supplied  by  the 
obturator  nerve,  and  also  by  the  great  sciatic. 

Above  the  upper  border  of  the  adductor  maguus  a  portion  of  the 
Obturator  Bztemus  can  be  seen.  It  arises  from  the  margin  of  the 
anterior  half  of  the  obturator  foramen,  and  from  the  corresponding 
portion  of  the  outer  surface  of  the  obturator  membrane.  The  fibres 
are  directed  backwards,  and  end  in  a  tendon  which  passes  in  a  groove 
below  the  acetabulum,  to  be  inserted  into  the  digital  fossa  of  the  femur 
as  will  be  seen  in  the  dissection  of  the  buttock. 

The  obturator  extemus  is  an  external  rotator  of  the  thigh  and  is 
supplied  by  the  obturator  nerve. 

The  obturator  artery  is  best  seen  after  the  removal  of  the  thigh 
from  the  pelvis,  in  the  dissection  of  which  it  is  included. 

The  Buttock. 

[The  body  being  turned  on  its  face,  the  buttocks  are  to  be  raised  by 
blocks  bmeath  the  pcdvis  until  the  thigh  can  be  well  flexed  with  the 
knee  on  the  table,  or,  if  preferred,  the  legs  may  be  allowed  to  hang 
over  the  end  of  the  table.  J 

The  dissector  should  recognise  the  crest  of  the  ilium,  which  will 
bound  lus  dissection  superiorly,  also  the  sacrum  and  coccyx,  and  the 
tuberoflity  of  the  ischium,  wldch  can  be  felt  through  the  gluteus 
maximus.  The  relation  of  the  trochanter  to  the  seveml  parts  of  the 
pelvis  in  the  different  positions  of  the  limb  is  to  be  noted  also,  as 
being  of  great  practical  importance  in  the  diagnosis  of  fractures 
and  dislocations.  The  "fold  of  the  buttock"  formed  by  the  lower 
border  of  the  gluteus  maximus  will  be  seen  when  the  muscle  is 
stretched  by  rotating  the  thigh  inwards,  but  will  vary  according  to 
the  muscular  development  of  the  subject.  The  prominences  of  the 
inner  and  outer  hamstrings  and  the  hollow  of  the  ham  will  be  readily 
seen,  and  it  should  be  noted  how  much  deei>er  the  space  appears  when 
the  knee  is  flexed,  and  how  readily,  under  these  circumstances,  the 
popliteal  vessels  can  be  felt,  owing  to  the  relaxation  of  the  fascia. 

[An  incision  is  to  be  made  along  the  crest  of  the  ilium  anddjyKw 
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the  middle  of  the  sacrum  to  the  tip  of  the  coccyx,  when,  if  the 
perimeum  and  thigh  have  been  dissected,  it  will  only  be  neoeMir  to 
make  another  cut  across  the  upper  part  of  the  back  of  the  thigh  to 
allow  the  laige  flap  of  skin  to  be  reflected  outwards.] 

The  amount  of  fat  beneath  the  skin  of  the  buttock  varies  conaider- 
ably,  and  if  there  is  a  large  quantity  it  will  be  a  waste  of  time  to  look 
for  cutaneous  nerves.  * 

The  Cutaneoua  Nervea  are  descending  and  ascending. 

The  descending  branches  will  be  found  passing  over  the  middle  of 
the  crest  of  the  ilium,  and  are  the  iliac  branches  of  the  laat  dorsal 
and  first  lumbar  (ilio-hypogostric)  nerves,  the  former  being  in  front 
of  the  latter.  There  are  a  few  branches  also  derived  from  the  poe- 
terior  divisions  of  the  lower  luuibar  and  upper  sacral  nerves,  which 
pass  obliquely  frum  near  the  middle  Hue. 

The  ascending  bnuicbes  turn  round  the  lower  border  of  the  gluteoa 
maximus  and  ai-e  br.inches  of  the  lesser  sciatic  nerve. 


[The  portion  of  deep  fascia  covering  the  gluteus  medius  and 
in  iront  of  tlie  <(Iuteu8  laaxinius  is  to  be  cleaned,  and  then  the  gluteus 
maximus  itself,  the  iibi-es  being  put  on  the  stretch  by  flexing  uttd 
inverting  the  thigli,  and  the  diksector  beginning  at  the  upper  border 
of  the  muscle  on  the  right,  and  its  lower  border  on  the  left  limb.] 

The  Gluteus  Mazinxua  (Fig.  51, 2)  arises  from  the  rough  triangle 
between  the  posterior  tliird  of  the  crest  of  the  ilium  and  the  superior 
curved  line  on  the  dorsum  ilii  ;  *  from  the  side  of  the  lower  part  of 
the  sacrum,  and  the  side  of  the  coccyx  ;  from  the  tendinous  expaoaion 
over  the  back  of  the  sacrum  ;  and  from  the  surface  of  the  great 
sacro-sciatic  ligament,  wliich  will  be  seen  when  the  muscle  is  divided. 
The  fibres  run  do>\'nwards  and  outwards,  and  the  upper  two-thivds 
of  the  muscle  are  inserted  into  the  fascia  lata  covering  the  great 
trochanter,  the  lower  third  being  attached  to  the  rough  ridge  leadii^ 
from  the  back  of  the  trochanter  major  to  the  linea  aspera  of  the 
femur. 

The  gluteus  maximus  is  one  of  the  most  important  muscles  for 
maintaining  the  erect  position  of  the  body,  by  fixing  the  pelvis  upon 
the  thigh.  When  the  pelvis  is  the  fixed  point,  the  muscle  is  a 
powerful  extensor  of  the  thigh,  and  at  the  same  time  rotates  it 
outwards.  It  is  supplied  by  the  inferior  gluteal  branches  of  the  small 
sciatic  nerve. 

*  In  describing  the  glutei  muscles  the  dorsum  ilii  is  considered  to  have  thrm 
carred  Uoes,  and  not  ttco  as  given  by  some  authors. 
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[Tlie  ^nteoB  U  to  be  diyided  near  its  origin  and  turned  down, 
when  its  attacluneiit  to  tha  sacro-adatic  ligament  aboTe  and  the  fucia 
below  will  be  better  Been.    Some  brandies  of  the  auperficiat  glnteal 
artei7  at  the  upper,  and  of  the  sciatic  at  the 
lower  MTt  of  the  muscle  moat  necessarily  be  Fig.  51. 

dindea,  bat  the  nervea  ^ing  to  its  under  sur-  < 

face  from  the  amall  sciatic  should  be  preserved  'AMVh 

if  possible.]  ymvm 

Three  hurim  will  be  found 
with  the  glatena  maximus  ;  one  between  its 
bscis  and  the  great  trochanter ;  a  second 
between  the  fascia  and  the  vastus  extemus  ; 
Mtd  the  third  orer  the  tuberosity  of  the  ia- 
ehiom,  which  is  remarkable  for  its  change  of 
idation  to  the  muscle  ;  since  when  the  body 
ia  in  the  erect  posture  the  muscle  covers  the 
tttber  and  its  bursa,  but  when  in  the  silting 
posture,  the  muscle  slips  back  and  the  bursa 
becomes  aobcntaneous. 

The  FarU  beneath  the  Qlutaua  Uaxi- 
miu  (Fig.  fiS)  con  now  be  seen  although 
covered  by  loose  cellular  tissue  which  is  to  be 
afterwards  removed.  They  are  from  above 
downwards : — 1,  gluteus  medius ;  2,  a  small 
piece  of  the  lower  border  of  the  gluteus  mini- 
mus ;  3,  superficial  gluteal  vessels ;  4,  pyri- 
formis  muscle ;  6,  sciatic  vessels  and  nerveH 
(great  and  small]  ;  6,  pndic  vessels  and  nerve, 
and  nerve  to  obturator  iutemua ;  7,  tendon 
of  the  obturator  interuus  with  the  gemelli 
muscles  above  and  below  it  ;  8,  tendon  of  the 
obturator  extemus  ;  9,  ijuadratua  femoris  and 
upper  border  of  adductor  mognus;  10,  great 
MCro-sciatic  ligament ;  11,  tuber  ischii  and  muscles  attached  to  it. 


m 


[These  structures  arc  to  be  'cleaned  aa  far  as  possible  at  oi 


Fig.  61. — Muscles  of  the  poalcri 

1.  GluteuB  mediae. 

2.  Glateus  maiimus. 


4.  Long  head  or  biceps. 
A.  Bhort  llead  of  bicepq. 
6.  Semi-tesdinonu. 


r  (emorfil  and  gluteal  legion  (from  Wilson). 
7.  Scmi-membraneaus. 
S.  OrnFiliK. 
by        S.  Port  of  the  inner  border  of  thi 
adductor  magnua. 

10.  Edgeotsartttrius. 

11.  Popliteal  space. 

12.  Qistrocnamiui ;  its  t«<)  httkAi. 
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will  be  examined  in  succeflsion.  In  order  to  dean  the  moBclei,  Ibe 
thigh  must  be  >¥ell  rotated  inwards,  and  in  the  case  of  the  gbsfceas 
mediiis,  it  must  be  crossed  beneath  the  opposite  limb.] 

The  Gluteus  Medius  (Fig.  53,  2)  aritet  from  the  domun  ilii 
between  the  superior  and  middle  curved  lines,  and  from  the  fiuBcIa 
covering  its  anterior  port.  The  fibres  converge  to  be  iruerUd  into 
the  outer  surface  of  the  great  trochanter,  extending  obliquely  from 
its  posterior  superior  angle  downwards  and  forwards.  The  anterior 
border  of  the  gluteus  luedius  is  united  with  the  minimus^  which  lies 
beneath  it.  The  insertion  of  the  gluteus  medius  is  best  seen  when 
the  muscle  lias  been  divided. 

fThe  gluteus  medius  is  to  be  divided  close  to  its  origin  without 
injuring  the  gluteus  minimus,  the  separation  from  whicn  is  marked 
by  an  artery ;  and  the  anterior  borders  of  the  muscles  havinfl  been 
separated  with  the  scalpel,  the  gluteus  medius  is  to  be  turned  down 
without  iniuring  the  vessels  and  nerves  beneath.  A  bursa  will  be 
found  on  the  great  trochanter  beneath  the  tendon.] 

The  Gluteus  Minimus  (Fig.  52,  8)  arises  from  the  dorsum  ilii 
between  the  middle  and  inferior  curved  lines,  being  united  bj  its 
anterior  border  wnth  the  gluteus  medius.  It  is  inserted  into  tiie 
anterior  surface  of  tlu*  grt^at  trochanter. 

The  two  smaller  glutei  muscles  assist  in  maintaining  the  erect 
posture  by  fixing  the  pelvis  on  the  femur,  or  if  the  pelvis  be  fixed 
they  act  as  alxluctors  aud  rotators  of  the  thigh,  the  gluteus  minimus 
and  the  anterior  portion  of  the  medius  rotating  inwards^  and  tlie 
posterior  portion  of  the  medius  rotating  outwards.  They  are  both 
supplied  by  the  superior  gluteal  nerve. 

The  Pyriformis  (Fig.  52,  9)  is  only  partly  seen  in  the  dissection 
of  the  buttock.  It  arises  from  the  front  of  the  lateral  mass  of  the 
sacrum  between  the  1st,  2nd,  3rd,  and  4th  sacral  foramina,  and  often 
from  the  great  nacro-sciatic  ligament,  and  passing  out  of  the  great 
sacro-sciatic  foramen  ends  in  a  round  tendon,  which  is  inserted  into  a 
distinct  depression  at  the  posterior  part  of  the  upper  margin  of  the 
great  trochanter.  The  muscle  is  occasionally  divided  into  two  parts 
by  the  passage  of  a  portion  of  the  great  sciatic  nerve  through  its 
fibres.  The  pyriformis  is  an  external  rotator  of  the  thi^,  and 
is  supplied  by  branches  of  the  sacral  nerves  within  the  pelvis. 

In  order  to  see  the  remaining  muscles  satisfactorily,  the  sciatie 
nerves  should  be  drawn  aside  over  the  tuberosity  of  the  ischium. 

The  Obturator  Intemus  and  Gemelli  (Fig.  52,  1 1). — Only  the 
tendon  of  the  obturator  intemus  is  now  seen,  the  muscle  ariiing  from 
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the  innar  mn&ce  of  the  pelvu  in  front  of  and  behind  the  obtuzatoi 
fonunen,  and  aUo  from  the  inner  sutfoce  of  the  obturator  membrane. 
The  tendon  winds  out  of  the  leaser  sacto-Bciatic  foramen,  and  being 
joined  by  the  gemelli,  passes  for-  ^-    ^2 

vaids  beneath  the  tendon  of  the 
pyiifonnia  (with  which  it  ia  more 
or  less  nnited)  tp  be  interUd  into 
a  depieasion  at  the  anterior  part 
of  the  upper  margin  of  tbe  great 
trochanter.  The  gemelli  (twin 
muscles)  are  placed  above  and 
below  the  tendon  of  the  obturator 
intenina  and  ate  iiuerttd  into  it, 
but  one  or  both  may  be  absent ; 
the  superior  arita  from  the  spine 
oi  the  ischium  and  adjncent  por< 
tion  of  the  lesser  sciatic  notch  ; 
the  inferior  anui  from  the  npper 
and  back  part  of  the  tuber  iacbii, 
and  ia  the  larger  and  more  con- 
stant muscle. 

If  the  tendon  of  the  obturator 
intemus  be  divided  near  its  in- 
■ertion  without  disturbing  the 
gemelli,  and  drawn  up  from  the  maigin  of  the  sciatic  foramen,  a 
Urge  buna  will  be  found,  which,  when  opened,  will  be  seen  to 
lubricate  the  under  surface  of  the  tendon  and  the  maigin  of  the 
leaser  sacro-sdatic  fonmen.  The  under  surface  of  the  obturator 
tendiai  is  subdivided  into  ^m  three  to  five  small  tendons,  and  the 
margin  of  the  bone  is  encrusted  with  cartilage  and  grooved  to  cor- 
respond with  these. 

Fig.  fi2.— Deep  miucles  of  tiio  gluteal  region  (frran  Vilna). 

3.  Posterior  ncro-iliai:  lipometit*. 
4-  Taberodty  of  tbe  ischium. 
B.  6teat  aaciv-adatic  lifsinent. 

6.  Lotr  ancni-Kiatic  liganwat. 

7.  Troelunter  major. 

8.  Oluleua  miiiimiu. 

9.  Pyrifonnia.  17.  uracms. 
10.  Qemelliu  aaperiot.  18.  Semi-tcndinosu 

The  tendon  of  the  obturator  extamua  ehouM  nppenr  bcti 
inltoMr  ud  tbe  quadmttu  femoiis. 


12.  Gemellus  inforior, 

13.  QundratuB  remcrif. 
H.  Adductor  magnus. 
le.  Yutus  e:cti^mui. 
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The  obturator  intemos  and  gemelli  are  zotaton  oatwsrds  of  the 
thigh.  The  obturator  is  mpplied  by  a  special  branch  from  the  upper 
part  of  the  sacral  plexus,  wliich  also  gives  a  branch  to  the  saperior 
gemellus;  the  inferior  gemellus  is  supplied  by  the  nerve  to  the 
quadratus  from  the  sacral  plexus. 

The  Tendon  of  the  Obturator  Eztemus  (Fig.  53,  12)  will  be 
found  lying  deeply  between  the  inferior  gemellus  and  the  quadratns 
muscle.  The  origin  of  the  muscle  has  been  already  seen  (p.  105) 
and  the  tendon,  after  passing  through  the  groove  below  the  aceta- 
bulum, is  inserted  into  the  digital  fossa  at  the  root  of  the  great 
trochanter.  The  obturator  extemus  is  a  rotator  outwarda  of  the 
thigh,  and  is  supplied  by  the  obturator  nerve. 

The  UuadratuB  Femoria  (Fig.  52,  13),  so  named  from  its  quad- 
rilateral shape,  arises  from  the  outer  side  of  the  tuberosity  of  the 
ischium  external  to  the  hamstring  muscles,  and  passes  horixontally 
to  be  inserted  on  the  back  ot  the  great  trochanter  immediately  above 
the  adductor  niagnus,  with  which  it  is  sometimes  continuous.  The 
point  of  insertion  has  been  termed  the  *  linca  quadrati '  (though  a 
distinct  line  seldom  if  ever  exists  at  the  spot),  which  must  not  be 
confounded  ^ith  the  well-marked  posterior  inter-trochanteric  line. 

The  quadratus  fcmoris  is  an  external  rotator  of  the  thigh,  and  is 
supplied  by  a  special  branch  from  the  sacral  plexus,  which  also  gives 
a  twig  to  the  gemellus  inferior. 

The  Gluteal  Artery  (Fig.  53,  3)  is  a  branch  of  the  posterior 
division  of  the  internal  iliac  artery,  and  emerges  from  the  pelvis 
through  tlie  great  sacro-sciatic  foramen  above  the  pyriformis.  It 
appears  at  the  lower  border  of  the  gluteus  minimus,  and  divides  into  a 
superficial  and  a  deep  portion.  The  superficial  division  is  distrilmted 
to  the  under  surface  of  the  gluteus  maximus ;  the  deep  subdivides 
into  superior  and  inferior  branches. 

The  superior  deep  glut^ial  artery  runs  along  the  middle  curved  line 
of  the  ilium  between  the  gluteus  medius  and  minimus,  both  of  which 
it  supplies,  and  ends  at  the  anterior  border  of  the  ilium  by  anasto- 
mosing with  the  superior  branch  of  the  external  circumflex  aitaiy 
of  the  thigh.  The  inferior  deep  gluteal  artery  crosses  the  gluteus 
minimus  to  the  great  trochanter,  to  supply  the  i)arts  in  its  nei^bonr- 
hood^  and  end  in  the  tensor  vaginse  femoris. 

YensQ  comites  accompany  the  branches  of  the  artery  and  open  into 
the  internal  iliac  vein. 

The  Sciatic  Artery  is  a  branch  of  the  anterior  division  of  the 
internal  iliac  artery^  and  emerges  from  the  pelvis  through  the  fcreat 
aacTo-Boa^c  foramen  below  the  pyriformis.    It  gives  large  tii/Mor 


THE  SCIATIC  ABTEBT. 


Ill 


gtuUai  bnndiM  to  the  glutens  mazimuH,  and  vaueular  branches  to 

Uie  other  smaller  mnsclea  of  the  aeighboiirhood  accompanying  tbeii 

respectiTB  nerree ;  and  anastomoses  irith  both  the  external  and 

intemal  dnnunflex  arteries  of  the  profiinda  femaria.    Ite  named 

branches    are   (1)   the    axxj/gtal 

which  piarces  the  great  sacro- 

scistic  ligament  to  supply  the 

ports  about  the  coccyx  ;  (2)  the 

comet  ntrvi  iichiadiei  which  Tuna 

upon  the  great  sciatic  nerve  for 

a  variable  distance  ;  and  (3)  the 

anoMloTHOtie  braruJi  (Ellis)  which 

passes  to  the  root  of  the  great 

trochanter  to  anastomose  with 

the  gluteal  and  internal  circum- 

Sei  arteries. 


Pig.  SS.—Diswclinii  of  the  butlocli 
and  back  of  the  thieh  (fVum 
Hinehfeld  uiil  LeTpillJ). 

1.  Olateoa  maiimuq. 

2.  Qluteiu  mediuB. 

3.  Glateal  srtcr]'  ■"I'l  n^rr*'' 

4.  Gloteiu  minimui. 

6.  Nerre  to  obturator  iutemug. 

6.  Ppiformui. 

7.  Pndie  nFire. 

8.  Snull  adatic  Dene. 

9.  Oraat  ncn>-«ciatic  ligament. 

10.  Obtnntor  inlenius  and  Kemellj. 

11.  Interior  ginleal  nerre  from  nnail 


It.  Qnadratui  fc 

\6.  Gncilii. 

16.  Great  leiatic  ncrre. 

IT.  Adductor  maFDua. 

IS.  loKition  of  gluteus  r 

19.  United  oriiim  of  *eD 

and  bicepi. 

20.  Short  bead  of  biceps. 

21.  Semi-memtaninanu. 

22.  Tendon  of  bUxft. 

23.  Tendon  of  ■emi-tcndinMna. 
£4.  Eiternal  popbteal  nerve. 
3S.  Inlenial  popUteal  nerve. 

26.  Conunnnicuu  flboluii  nerve, 

27.  PopUteal  ariny. 


31.  Cob 


u  tibialis  Derve. 
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The  veins  corrcsjionding  to  the  sciatic  arteiy  open  into  the  internal 
iliac  vein. 

The  Pudic  Artery  is  only  seen  in  its  course  over  the  spine  of  the 
ischium y  as  it  winds  oat  of  the  great  sacro-sciatic  foramen  below  the 
pjiiformis  to  re-enter  the  pelvis  by  the  lesser  sacro-^ciatic  foxamen 
above  the  tendon  of  the  obturator  intemus.  The  artery  ia  accom- 
panied by  its  vein  and  by  two  nerves,  the  pudic  nerve  lying  to  its 
inner  side  and  the  nerve  to  the  obturator  intemus  to  its  outer  aide. 

A  branch  of  artery  may  be  found  both  at  the  upper  and  lower 
borders  of  the  quadratus.  The  upper  is  a  branch  of  either  the  in- 
ternal circumflex  or  obturator  arteries  accompanying  the  tendon  of 
the  obturator  extemus,  and  the  lower,  which  is  more  constant,  is  one 
of  the  terminal  branches  of  the  internal  circumflex  artery. 

The  Gluteal  Nerve  (Fig.  53,  3)  (superior)  is  a  branch  of  the 
lumbo-sacral  cord,  and  emerges  from  the  pelvis  with  the  gluteal 
arteiy  above  the  pyriformis.  It  divides  into  two  bianchea,  which 
lie  between  the  gluteus  medius  and  minimus  and  supply  them,  the 
lower  one  going  forward  to  the  tensor  fascias  femoris. 

The  Small  Sciatic  Nerve  (Fig.  53,  8)  is  one  of  the  main  branchea 
of  the  sacrul  plexus,  and  appears  at  the  lower  border  of  the  pyiifonnis 
to  become  the  cutaneous  nerve  of  the  back  of  the  thigh.  Ajb  aoon  as 
it  emerges  from  the  pelvis  it  gives  cutaneous  branches  to  the  akin 
over  the  gluteus  maximus,  and  inferior  gluteal  branchea  to  the 
under  surface  of  the  muscle  itself.  It  then  gives  cutaneous  branchea 
to  the  thigh,  one  of  the  largest  of  which  winds  below  the  taberoaity 
of  the  ischium  to  the  perinseum,  and  is  called  the  inferior  fiudtmdal 
or  nerve  of  Soemmering ;  and  the  nerve  itself  may  be  traced  aa  far 
as  the  popliteal  space. 

The  Ghreat  Sciatic  Nerve  (Fig.  53, 16)  is  the  largest  tmnk  of  tiie 
sacral  plexus,  and  appears  at  the  lower  border  of  the  pyrifonnia  (or 
occasionally  through  its  flbres).  It  runs  midway  between  the  taber- 
osity  of  the  ischium  and  the  great  trochanter,  and  disappears  beneath 
the  hamstring  muscles.  Properly  speaking  this  nerve  givea  no 
branches  in  this  region,  but  frequently  the  nerves  to  the  quadiatns 
and  hip-joint  are  derived  from  it  instead  of  from  the  sacral  plexus 
itself. 

The  Nerve  to  the  Obturator  Intemua  (Fig.  53,  5)  arises  from 
the  upper  part  of  the  sacral  plexus,  and  leaves  the  pelvis  below  the 
jiyiiformis,  taking  the  same  course  as  the  pudic  vessels  and  nerve  over 
the  spine  of  the  ischium,  but  lying  to  their  outer  side.  As  it  winda 
into  the  lesser  foramen  it  gives  a  branch  to  the  superior  gemelliUy 
and  iben  supplies  the  fibres  of  the  obturator  within  the  pelvis. 
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The  N«rve  to  the  duadratos  (Fig.  53)  arises  from  the  anterior 
fiOiilEiee  of  the  sacial  plexus,  and  passes  with  a  branch  from  the  sciatie 
artery  beneath  the  obturator  intemns  tendon  to  the  quadratos  and 
inferior  gemellus.  It  lies  against  the  back  of  the  hip-joint,  to  which 
it  gives  a  branch. 

The  Padie  Nerve  (Fig.  53,  7)  from  the  sacral  plexus  is  seen  lying 
-on  the  spine  of  the  ischium  internal  to  the  pndic  artery.  If  the 
inferior  hsmorrhoidal  nerve  should  happen  to  arise  separately  frY>m 
the  sacral  plexus,  it  will  be  found  accompanying  the  pudic  in  this 
position. 

The  dissection  of  the  popliteal  space  should  be  made  before  the 
skin  on  the  back  of  the  upper  part  of  the  thigh  is  removed,  so  that 
the  relations  of  the  parts  in  the  ham  may  be  undisturbed. 

The  Popliteal  Space. 

[A  vertical  incision  is  to  be  made  in  the  middle  line  of  the  limb  at 
the  back  of  the  knee,  extending  for  six  inches  above  and  the  same 
•distance  below  the  joint  A  transverse  incision  at  each  end  of  this 
will  allow  the  skin  to  be  fully  reflected.  A  few  branches  of  the 
small  sciatic  nerve  may  be  found  in  the  superficial  fascia,  which  is  to 
be  removed  in  order  to  expose  the  deep  fascia.] 

Deep  or  Popliteal  Fascia. — ^This  is  continuous  with  the  fascia 
lata,  being  strengthened  by  the  hamstring  tendons,  and  stretches 
across  the  popliteal  space  to  protect  the  vessels  and  nerves  beneath. 
When  the  limb  is  extended  it  is  tightly  stretched,  but  is  at  once 
Telaxed  on  bending  the  knee. 

The  fascia  being  removed,  the  hollow  of  the  ham  will  be  brought 
into  view  filled  with  loose  fat,  which  is  to  be  removed  to  expose  the 
popliteal  vessels  and  nerves.  Imbedded  in  the  fat  of  the  popliteal 
space  are  some  lymphatic  glands,  and  it  may  be  noted  that  there  ore 
no  glands  in  the  limb  below  this  point  The  boundaries  of  the 
space  are  to  be  carefully  cleaned,  care  being  taken,  at  the  lower  part, 
•of  two  small  nerves  and  a  vein  which  run  on  the  back  of  the  leg. 

The  Popliteal  Space  (Fig.  54)  is  a  lozenge-shaped  cavity  at 
the  back  of  the  knee,  which  in  the  dissected  state  extends  for  some 
distance  above  and  below  the  joint.  Its  upper  part  is  bounded 
'CxtemaUy  by  the  tendon  of  the  biceps  ;  intemMy  by  the  tendons  of 
the  semi-tendinosus  and  semi-membranosus  muscles,  with  the  gracilis 
and  sartorius  more  superficially.  Its  lower  part  has  one  of  the 
fleshy  heads  of  the  gastrocnemius  muscle  on  each  side,  and  on  the 
ciUer  side  there  is,  in  addition,  the  small  plontoris  muscle. 

The  floor  of  the  space  is  formed  at  the  upper  part  by  that  portion 
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«f  the  \mck  of  the  femur  which  in  between  the  dinsioiu  of  tho  lines 
wpen  ;  neit  by  the  poaleiior  ligament  of  the  knee-joint ;  uid  at  the 
lower  part  bjr  the  popliteus  muiclc  and  the  fascia  covering  it.     Tbeie 


la<t  can  only  be  felt  between  tlic  licaJs  i>!  the  goatrocnemins,  but  if 
the  inner  head  of  that  muscle  be  divided  ncnr  its  origin  and  toinsd 
down,  the  popliteus  will  be  i<ufliciently  displayed. 

Fig.  54. — The  popUlcd  Bpucc  (from  rnivcrnty  Collcgo  Muwum). 


10.  1 


c.^tcrnal^orticulir  irteiy 


L  Internul  poptitcnl  ncn'c. 

•-  Semi-menibranosuB. 

I.  Poptiteul  Teln. 

'-  Superior  intemiil  articular  arttry 


11.  Sarlorius. 

12.  Plntitaris. 

13.  GsHtrDTTifmiaB,  inner  hc& 
H.  GutroFnciuiuB,  outer  hear 

16.  CommunicaDg  tibinlia. 
10.  Communii'uiB  perond. 

17.  Eitemal  aapbcna  rein. 
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The  Intonial  Popliteal  Herre  (Fig.  M,  4)  is  the  moat  mpetficitl- 
of  the  impoTtaat  structures  in  the  ham.    It  is  one  of  the  diviaioiu  rf 

the  great  sciatic  nerve,  and  passes  with 

a  very  slight  degree  of  obliquity  from  Ti^.  Si. 

the  enter  to  the  inner  side  of  the  ham, 

extending  throngh  the  whole  length 

of  the  space  and  diMppenring  beneath 

the    gastrocnemius   muscle.     It  thus 

crosses  from  the  outer  to   the   inner 

aide  of  the  popliteal  nrteiy,  which  it 

accompanies  to  ihe  lower  border  of  the 

popliteoB   muscle.    Its  branches  arc 

(1)  articular  which  pierce  the  posterior 

surface  of  the  knee-j  oi  nt  and  accompany 

the  inferior  internal  and  azygos  arti- 

cnlac  arteries ;    (2)   muscatar  to   the 

gosttvcnemius,  soleus,  plantaris,  and 

popliteus  ;  and  (3)  the  external  mphe- 


tibiatii,  which  lies  in  the  groove 
between  the  heads  of  the  gastrocne- 
mius (sometimes  beneath  a  few  of  its 
fibres)  and  will  be  traced  in  the  dis- 
section of  the  back  of  the  leg. 

The  Sztemal  Popliteal  Nave 
or  Peroneal  (Fig.  05,  8),  the  other 
division  of  the  great  sciatic,  is  alto- 
gether under  cover  of  the  hicepa  at 
the  npper  part  of  the  space,  but  be- 
ccmea  visible  close  to  its  tendon  near 
the  head  of  the  fibula.  It  gives  a  com- 
municating bmnch  (ramitt  e 


Fig. 


Deep  disHcction  at  tho  popliteal  spooe  (from  Hin^lifcld  and  LeveilW), 

1.  Adduclar  mojcaui. 

2.  Tutus  ex  tern  U9. 

3.  Popliteal  vein. 


i.  Great  K 
6.  Fapbt«d  artciT. 

6.  Short  head  of  biceps. 

7.  Iiit«ni>]  popliteal  nerve. 

8.  External  popliteal  nerrc. 

9.  Tutu*  iDteniui. 

10.  Long  hi  ad  of  bleep*  (cut). 

11.  Buperior  internal  articular  srtery. 


12.  OutCT  head  of  ^aatrocnen 

13.  Tcadon  of  >emi-iDeiiibnno«ai, 

14.  Cammunicaas  puronei  nerre. 
Ifi.  Imier  head  of  Enstrocnemins. 

16.  Bolous. 

17.  Inferior  internal  srticulai  aiter)'. 

15.  Oaitronncmiiu. 
19.  Popliteua. 


21.  Tendon  of  pUntana. 
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cans  peronei  vel  Jibularu)  down  the  back  of  the  1^  to  join  the 
external  aaphenous  nerve. 

The  Popliteal  Artery  (Fig.  55,  5)  is  the  contannation  of  the 
femoral  artery,  and  extends  from  the  opening  in  the  adductor  magnna 
to  the  lower  border  of  the  popliteus  muscle,  where  it  dividea  into 
anterior  and  posterior  tibials.  It  lies  at  the  bottom  of  the  popliteal 
space,  resting  upon  the  back  of  the  femur,  the  posterior  ligament  of 
the  knee,  and  the  popliteus  muscle,  and  has  a  direction  from  the 
inner  aide  of  the  femur  to  the  middle  of  the  leg.  Its  vein  lies  super- 
ficially in  its  whole  course,  but  first  to  its  outer  side  and  afterwards 
to  its  inner  side,  whilst  the  internal  popliteal  nerve  is  still  more 
fiuperficial,  and  also  crosses  the  artery  from  without  inwards.  The 
commencement  of  the  popliteal  artery  is  under  cover  of  the  semi- 
membranosus, the  middle  of  the  vessel  is  in  the  hollow  of  the  ham, 
uncovered  by  muscles,  and  its  lower  part  is  beneath  the  gastrocnemius 
and  plantaris  muscles.  A  branch  of  the  obturator  nerve  may  be  found 
on  the  upper  part  of  the  artery,  and  traced  to  the  back  of  tiie  knee. 

The  Branches  (Figs.  54  and  55)  of  the  popliteal  artery  are  muscular 
(both  to  the  hamstrings  and  muscles  of  the  calf)  and  articular. 

1.  The  Superior  mmcular  branches  arise  from  the  upper  part  of  the 
artery,  and  are  distributed  to  the  adjacent  hamstring  muscles. 

2.  The  Articular  branches  are  five  in  number,  viz.,  two  snpeiiory 
two  inferior,  and  one  azygos. 

The  superior  arteries,  internal  and  external,  arise  just  aboTe  the 
condyles  of  the  femur,  around  which  bone  they  wind  to  the  iixmt  of 
the  knee-joint,  to  supply  it  and  to  anastomose  with  the  anastomoCica 
magna  and  the  descending  branch  of  the  profunda  respectively.  The 
inferior  articular  arteries  arise  on  the  popliteus,  and  do  not  coirespond 
on  the  two  sides  of  the  limb.  The  internal  (the  lower  of  the  two) 
winds  below  the  inner  tuberosity  of  the  tibia  and  beneath  the 
internal  lateral  ligament ;  the  external  passes  altogether  above  the 
head  of  the  fibula  but  beneath  the  external  lateral  ligament,  to  the 
front  of  the  joint.  The  azygos  arises  about  the  middle  of  the  azteiy 
and  pierces  the  posterior  ligament  to  join  the  other  branches. 

3.  The  Inferior  muscular  branches  (sural)  are  distributed  to  the 
muscles  of  the  calf. 

Surgery. — The  popliteal  artery  may  be  readily  compressed  by  the 
hand  or  a  tourniquet.  The  operation  of  tying  the  popliteal  artery 
for  aneurism  is  never  performed,  but  it  might  be  necessaiy  to  reach 
the  vessel  if  wounded  ;  in  which  case  an  incision  to  the  inner  side  of 
the  space  would  enable  the  operator  to  reach  the  middle  of  the  artery 
without  injury  to  the  nerves. 
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The  FopUteal  Vein  (Fig.  66,  3),  is  formed  by  the  junctioii  of 
the  anterior  and  posterior  tibial  veins  at  the  lower  border  of  the 
popliteus.  The  vein  lies  superficially  to  the  artery,  and  to  its  inner 
side  at  the  lower  part  of  the  space,  bnt  crosses  to  the  onter  side 
above.  It  receives  branches  corresponding  to  those  of  the  artery 
and,  at  a  variable  point,  the  external  sa/phena  vein,  which  Hes  on 
the  back  of  the  leg  between  the  heads  of  the  gastrocnemius,  opens 
into  it. 

Some  lymphatic  glands  are  placed  close  to  the  artery,  into  which 
lymphatics,  from  the  bock  of  the  leg,  discharge  themselves. 

The  Back  op  the  Thigh. 

[The  skin  left  on  the  back  of  the  thigh  is  to  be  removed,  and  the 
snudl  sciatic  nerve  traced  as  lar  as  convenient,  after  which  the  fascia 
should  be  removed  and  the  hamstring  muscles,  with  the  sciatic  nerve, 
cleaned.] 

The  Hamstring  Muscles  (Figs.  53  and  54)  are  three  in  number, 
viz.,  the  biceps  on  the  outer  side,  and  the  semi-tendinosus  and  semi- 
membranosus on  the  inner  side.  The  biceps  and  semi-tendinosus, 
which  arise  in  common,  are  superficial  to  the  semi-membranosus 
near  the  tuber  ischii,  and  the  semi-tendinosus  maintains  this  relation 
to  the  semi-membranosus  throughout.  The  short  head  of  the  biceps 
will  be  found  on  the  outer  side  of  the  lower  part  of  the  femur. 

The  Biceps  (Fig.  53,  19)  or  outer  hamstring  arises  by  its  long  head 
&om  the  anterior  or  lower  of  the  two  surfaces  on  the  tuber  ischii,  in 
common  with  the  semi-tendinosus.  It  crosses  the  great  sciatic  nerve 
and,  by  diverging  from  the  semi-membranosus  in  the  lower  fourth  of 
the  thigh,  forms  the  outer  boundary  of  the  popliteal  space.  The 
short  head  (20),  which  is  fleshy,  arises  from  the  outer  side  of  the 
linea  aspera,  as  high  as  the  insertion  of  the  gluteus  maximus,  and 
from  its  outer  division  to  within  two  inches  of  the  condyle,  and  from 
the  external  inter-muscular  septum.  Tlie  two  heads  having  united 
opposite  the  lower  end  of  the  femur,  the  muscle  is  inserted  into  the 
outer  side  of  the  head  of  the  fibula.  The  tendon  splits  to  enclose  the 
long  external  lateral  ligament,  and  one  portion  of  it  therefore  inter- 
venes between  the  long  and  the  short  external  lateral  ligaments  of 
the  knee-joint  (Fig.  54,  2). 

The  Semi-tendinosus  (Fig.  53,  19),  arises  by  fleshy  fibres  in 
common  with  the  tendinous  origin  of  the  biceps,  from  the  anterior 
of  the  two  surfaces  on  the  back  of  the  tuber  ischii.  It  forms  one  of 
the  inner  boundaries  of  the  popliteal  space,  and  end&  m  «» \ss&^ 
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slender  tendon,  which  lies  on  the  semi-membianoeiu  and 
beyond  it  to  be  imerttd  into  the  anterior  or  inner  side  of  the  tibia 
below  the  inner  tuberosity,  lying  beneath  the  tendon  of  the  saitorins 
and  below  that  of  the  gracilis.  Its  fibres  are  crossed  by  a  tendinous 
intersection  (Fig.  54,  3). 

The  Semi-membranoaus  (Fig.  53,  21),  though  one  of  the  internal 
hamstrings,  is  external  to  the  biceps  at  its  origin.  It  arua  by  a 
strong  tendon  from  the  posterior  or  upper  surface  on  the  tuber  iachii, 
and,  passing  beneath  the  origins  of  the  biceps  and  semi-tendinosns, 
spreads  into  a  broad  tendon  from  which  the  muscular  fibres  arise  to 
form  a  thick  belly.  It  is  inserted  by  a  strong  tendon,  which  passes 
horizontally  beneath  the  internal  lateral  ligament  of  the  knee  to  the 
groove  in  the  side  of  the  inner  tuberosity  of  the  tibia,  and  gives  off 
two  expansions,  one  to  form  the  posterior  ligament  of  the  knee-joint, 
and  the  other  to  cover  the  popliteus  muscle  (Fig.  54,  5). 

The  hamstring  muscles  ilex  the  leg  upon  the  thigh,  and  then 
extend  the  thigh  upon  the  pelvis,  as  in  walking  or  running  ;  their 
most  important  action,  however,  is  when  the  leg  is  their  fixed  point, 
and  they  then  prevent  the  pelvis  and  trunk  from  falling  forward, 
and  thus  maintain  the  erect  posture  of  the  body.  When,  taking  the 
pelvis  as  their  fixed  point,  they  act  upon  the  leg  or  (the  knee  being 
fixed)  upon  the  thigh,  their  power  is  applied  to  a  lever  of  the  third 
order  ;  when  taking  their  fixed  point  below  they  act  upon  the  pelvis, 
their  power  is  applied  to  a  lever  of  the  first  order.  The  hamstrings 
are  mpplied  by  the  great  sciatic  nerve. 

The  Great  Sciatic  Kerve  (Fig.  53,  16)  is  continued  from  the 
buttock  and,  after  leaving  the  quadratus  femoris,  lies  on  the  posterior 
BuxilEice  of  the  adductor  magnus,  to  which  it  gives  a  branch  and 
passes  beneath  the  biceps.  At  a  variable  point,  but  generally  about 
the  middle  of  the  thigh,  the  nerve  divides  into  the  internal  and 
external  popliteal  trunks  which  have  been  already  traced. 

Jldu8cular  branches  to  the  hamstring  muscles  are  given  off  by  the 
ner^e  in  this  part  of  its  course. 

Beneath  the  sciatic  nerve  will  be  seen  the  posterior  surface  of  the 
adductor  magnus,  and  piercing  it  at  various  points  are  the  termina- 
tions of  the  perforating  arteries  from  the  profunda,  which  are  now 
seen  to  supply  the  hamstring  muscles  (v.  p.  102).  The  terminatioii 
of  the  intenud  circumflex  artery,  between  the  quadratus  and  adductcxr 
magnus  can  now  also  be  more  fully  traced  out 

fBefore  the  subject  is  re-turned,  the  gluteus  minimus,  pyrifoimiB, 

ana  obturator  intemus  should  be  turned  aside  and  the  back  of  the 

Jiip^JixtDtdimected,  but  the  joint  itself  should  not  be  opened.    Oppor* 
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tonitf  thonld  now  be  taken  to  trace  the  Tefleeted  tendon  of  Hie 
ractiu  femoria,  innng  from  a  depiesdon  above  the  acetkbolnm. 
When  the  nibiectu  lepkced  on  its  bock,  the  front  of  the  joint  is  alao 
to  be  dimrtea  ^  removm^  the  psoas  and  iliacua  and  the  remains  of 
iB,',ftfter  which  it  may  l)e  opened  and  the  limb  lemoved.] 


12.  Peooa  and  iliicui  u 


The  Hip-Joint  ia  the  best  example  in  the  body  of  enarthriMia  or 
ball-and-aocket  joint,  and  of  necessity  has  a  capsular  ligament  besidea 
other  internal  ligaments. 

The  hip-joint  has  in  front  the  united  psoas  and  iliacoa  ma8cle8,the 

Fig.  K. — SectioD  through  the  hip  anil  gluteal  region  (altered  from  BJraud). 

1.  Glateal  nuiiinus. 

2.  Qlntciu  meditu. 

3.  Qlutaui  miDimua. 
t.  Pyrifonnis. 
6.  Oreat  Kiatic  nerve   nnd   ac 

6.  ObtuTolor  inlemiu. 

7.  Oemelli. 
S.  Kcctn. 

B.  Qiudiatui  femorii, 
to.  Strtoriui. 
11.  Beflectad  tendon  of  rettut. 


I.  Profunda  vcsiela. 

17.  Giocilii. 

18.  Semi-membninoaai. 

19.  Adductor  brerig. 

20.  Bemi-tendinwua. 
■11.  Obturator  oitemui, 
22.  Adductor  loagoa. 
'i3.  Adductor  magnui. 


•» 


120 


THE  HIP  JOIKT. 


rcctuB  and  the  femoral  yessels ;  hehindj  the  pyriformis,  obtanftor 
intemtiB,  and  gemelli  muscles,  with  the  sciatic  -  neires  and  Teaels 
lying  upon  them ;  above,  the  gluteus  medius  and  gluteus  ininiinui^ 
and  beUnOf  the  tendon  of  the  obturator  extemus.  The  hip-joint  admits 
of  the  movements  of  flexion,  extension,  abduction  and  adduction^ 
rotation  and  circumduction.  Flexuni  is  performed  by  the  psoas  and 
iliacus,  and  indirectly  by  the  rectus  femoris :  exUrmon  by  the  gLateut 
maximus,  and  indirectly  by  the  hamstrings.  The  femur  is  adiueUd  by 
the  adductor  muscles  and  pectineus,  which  at  the  same  time  rotate 
the  bone  outwards  ;  it  is  abducted  by  the  gluteus  medius,  minimus, 
and  tensor  voginsd  femoris.  Rotation  outtoarde  is  due  to  the  gluteus 
maximus  and  posterior  fibres  of  medius,  to  the  psoas,  iliacus,  pyii- 
formis  obturator  and  gemelli  muscles  and  quadratus  femoris ;  rotation 
inwards  to  the  anterior  fibres  of  the  gluteus  medius,  the  gluteus 
miuimus  and  tensor  vaginao  femoris. 

The  Capsular  Ligament  (Fig.  58,  8)  when  seen  from  behind, 
will  be  found  to  be  attached  to  the  margin  of  the  acetabulum,  but  to 
reach  only  about  halfway  down  the  posterior  surface  of  the  neck  of 
the  femur,  the  point  to  which  it  reaches  varying  in  different  subjects. 
In  front,  the  capsule  extends  from  the  niai^gin  of  the  acetabulum  to 
the  anterior  inter-trochanteric  line,  and  is  strengthened  by  an  oblique 
band  of  fibres  extending  from  the  anterior  inferior  spinous  process  to 
the  lower  part  of  the  anterior  inter-trochanteric  line,  to  which  the  name 

ilio-femora  I  ligament  has  been  given  (Fig.  41,9). 

Fig.  57.  The  inferior  attachment  of  the  iHo-femoial 

/^Eyvv  ligament  is  more  or  less  by  two  divergent 

'^-^f^'    '^  slips,  into  the  upper  and  lower  extremities  of 

the  anterior  intertrochanteric  line,  thus  form- 
ing what  Professor  Bigelow  has  called  the 
Y-ligament  (Fig.  57).  The  inner  slip  limits 
especially  extension  and  the  outer  slip  ever- 
sion  of  the  femur,  and  both  have  an  important 
influence  on  the  production  of  the  several 
forms  of  dislocation  of  the  head  of  the  femur. 
A  bursa  intervenes  between  the  tendon  of  the 
psoas  and  the  front  of  the  hip-joint,  which 
occasionally  communicates  with  the  synovial 
cavity  through  the  capsular  ligament 
It  should  be  noticed  that  the  posterior  part 
of  the  capsular  ligament  is  put  on  the  stretch  in  adduction  of  the 


Ff^.  57, — The  ilio-femoral  or  T-ligamont  of  Bigelow  (from  Biyant)* 
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limb,  and  bong  tbin,  u  alwsjs  torn  in  dislocation  of  the  head  of  the 
femur  iMckwanb.  The  anterior  part  is  put  oil  the  atietch  in  abduc- 
tion of  tlie  thigh,  and  the  ilio-femoial  bond  Kires  both  to  check 
extreme  abdndion  and  to  ptevent  the  head  starting  &om  the 
cotj-loid  eavitj,  hence  the  rarity  of  dislocation  forwards. 

The  eapcniat  ligament  having  been  (iiviiled,  the  thigh  will  be  seen 
to  be  held  hj  the  so-called  tigamtntum  leva,  which  will  be  biou^t 
into  view  bj  abducting  and  everting  the  limb.  In  doing  this  a 
squeaking  noue  will  probably  be  heard  wl  ch  is  due  to  the  midden 
■eparaticai  of  the  nioiat  articular  aurfiaces  of  the  femur  and  pelni) 


which  lue  covered  with  cartilage.     The  intir-articulai  ligament 
(tores)  being  divided,  the  limb  can  be  removed. 

The  tiTigli  tynovial  membrane  of  the  joint  will  be  seen  to  be  refiected 
over  the  inner  surface  of  the  capsular  ligament  on  to  the  neck  of  the 
femur,  and  to  be  prolonged  over  the  ligomentum  teres  to  the  bottom 
of  tile  acetabulum,  which  it  lines.     In  the  bottom  of  the  cavity  it  is 

Fig,  6S.— LigsmentJ  of  tho  pelns  sad  bip-jolnt  (fVom  Wilson), 

1.  Oblique  ucro-iliBc  liguneiit.  6.  Cotj'Ioid  ligammt. 

2.  Gnat  nero-Kiatii:  linment.  7.  Ligunentnm  tern. 

3.  Lcaer  MCTO-Kutic  ligamrnl.  S,  Cat  edgn  orcapnilar  ligataenl. 

4.  Great  Bero-aciitio  foninen.  6.  Obturator  membnne. 
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looeely  folded  over  some  fat,  and  is  of  a  darker  colour  than  elaewbere^ 
and  has  been  termed  the  Haversian  gland. 

The  Ligamentum  Teres  (Fig.  58,  7}  is  not  round,  but  prismatic 
or  flattened.  It  is  attached  above  to  the  non-articniar  portion  of  the 
acetabulum  by  two  slips  which  reach  the  maigins  of  the  notch  in  the 
cotyloid  cavity,  and  below  to  the  pit  in  the  head  of  the  femur.  This 
ligament,  though  it  would  assist  in  preventing  absolute  dislocAtiony 
particularly  forwards,  has  but  little  effect  upon  the  movements  of 
the  joint,  since  it  has  been  shown  conclusively  that  it  is  only  pat 
upon  the  stretch  during  rotation  outwards  and  flexion  of  the  thigh. 

The  Cotyloid  Ligament  (Fig.  58,  6)  is  a  fibro-cartilaginous  ring, 
thinner  at  its  free- edge  than  at  the  point  of  attachment,  which  is 
fixed  to  the  brim  of  the  cotyloid  cavity  and  serves  to  deepen  it,  fitting 
closely  also  against  tlie  head  of  the  femur.  That  part  of  it  which  is 
carried  across  the  notch  on  the  inner  side  of  the  margin  of  the  aceta- 
bulum is  called  the  transversa  ligament,  and  beneath  it  the  articulir 
vessels  pass  to  the  interior  of  the  joint. 

The  Back  op  the  Leg. 

[A  vertical  inciBioii  through  the  centre  of  the  remaining  portion  of 
sl^m  on  tlie  back  of  the  le^,  joined  by  a  short  transverse  cut  at  the 
heel,  will  2)emiit  the  reflection  of  the  skin  to  each  side.] 

The  External  Ekiphenous  Nerve  (Fig.  59,  8)  {eommunicafu 
tibialis)  will  be  found  piercing  the  deep  fascia  of  the  leg  about  half- 
way down  the  limb,  to  join  the  communicaiis  fibulans  (4)  which 
becomes  cutaneous  near  the  knee.  The  nerve  thus  formed  runs  along 
the  outer  side  of  the  tendo  A  chillis,  to  pass  behind  the  external 
malleolus  to  the  outer  side  of  the  foot. 

A  branch  or  two  of  the  inUmal  saphenous  nerve  (7)  may  be  found 
on  the  inner  side  of  the  back  of  the  leg. 

The  External  Saphena  Vein  (Fig.  59,  6)  appears  behind  the 
external  malleolus  close  to  the  saphenous  nerve,  and  running  up  the 
centre  of  the  leg,  pierces  the  deep  fascia  at  the  point  where  the  com- 
municans  tibialis  nerve  emerges  ;  it  has  been  already  traced  to  the 
popliteal  vein.  The  saphena  vein  not  unfrequently  runs  superficially 
to  the  upper  part  of  the  popliteal  space  before  it  joins  the  popliteal 
vein. 

prhe  deep  fascia  of  the  leg,  which  is  continuous  with  that  of  the 
thigh,  is  to  be  removed,  except  near  the  internal  malleolus,  whoe 
the  internal  annular  ligament  is  to  be  preserved.  The  muscles  of 
the  calf  are  then  to  be  dissected,  being  put  on  the  stretch  by  supporting 
the  knee  and  drawing  the  toes  towards  the  front  of  the  leg.] 


.    THE  PLjUTTABIS.  12S 

Tb«  CtesteooiuniiTU  (Fig.  60,  4),  the  Bupeifidal  mnide  (^  Uw 
c«lf,  has  a  donble-lieaded  origin  &om  the  back  of  the  femnr  ifoiDft- 
diatelf  above  the  cond  jles.  A  bona  eometimes  commiinicating  witk 
*he  )m««-Jofait  lies  betweea  the  inner 
head  and  the  tendon  of  the  Remi-mem- 
bianoatu.  The  two  heads  are  the 
lower  bonndariea  of  the  popliteal  space, 
and  unite  to  foini  one  large  muscle, 
the  filn^  of  which  end  about  the 
middle  of  the  leg  in  a  broad  tendon, 
which  eontncta  near  the  heel  into  the 
thick  rounded  tauk  AekiUU  (6).  This, 
which  is  the  coimnon  insertion  of  the 
gaatnicnenuus  and  the  tubjacent  solcus, 
cipanda  ^ain  slightly,  to  be  interteil 
into  the  lower  part  of  the  posterior 
anrface  of  the  calcaneum,  a  bursa  in- 
tervening between  it  and  the  upper 
part  of  the  aame  bone. 

[The  remaininj;  head  of  the  gastroc- 
nemius beinft  carefully  divided  near 
its  origin,  and  the  niusi:le  turned  down 
M  far  as  possible,  the  plantaris  and 
sdleos  with  the  popliteus  covered  by 
its  faaeia  will  be  brought  into  view.] 

The  Plantarie  (Fig.  54,  12)  arite* 
from  above  the  eiternal  condyle  of  the 
femur  and  from  the  line  leading  to 
it,  and  the  muscle  lies  internal  to  the 
outer  head  of  the  gastrocnemius.  Its 
llcahj  fibres  are  about  three  inches 
long,  but  its  tendon  is  the  longest  in 


1 .  Internal  poplitral  ncrrc. 
3.  Eitemal  poplitnl  nerve. 

3.  lutenud  Hphnioui  vein. 

4.  ITgmu  camraumcBiu  fjbularu. 
£.  NcTTui  fommunicons  tibimlia. 
C  SiteniAl  •■phma  rein. 

7-  Inteival  nphcnoui  nerve. 

5.  Exlemal  uphenoui  nerro, 
braiKh   of  porterior    tibiul 
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the  hoij  and  is  vaj  alender.    It  ie  pkccd  between  the  g 
nuiu  Bud  soleuB,  and  croues  obliquelj  bo  aa  to  get  to  the  iimst  ride 
of  the  tendo  AchillJB,  by  the  side  of  or  in  common  with  which  it  w 
imerUd  into  the  as  calcia.     It  is  amtlogona  to 
Fig.  GO.  ^^^^g  palmaria  tougiu  of  the  upper  extremi^. 

i-ibA  '^'"^  Boleua  (Fig.  60,  5)  ia  tendinona  on  it» 

K'Hl      surface,  to   allow  the  coireeponding    tendinon*' 

K  V       expanaioQ  on  the  under  Burfaee  of  the  gartroe- 

I W        nemiua  to  more  freely  upon  it,  and  between  tlie 

W[         two  b  a  quantity  of  looae  areolar  tistue.    It  arittt 

'         from  the  oblique  line  of  the  tibia  and  from  the 

inner  border  of  the  tibia  in  its  middle  third  ;  alao 

from  the  posterior  surface  of  the  head  and  nppo: 

thiril  of  the  fibula,  nnd  from  a  deep  tendon  whidi 

aicLus  over  the  tibial  Teasels  and  nerves.    The 

fibri;s  end  in  a  broad  tendon,  which  joins  that  of 

the  gostrocnemiua  in  the  lower  third  of  the  leg 

to  form  the  tendo  Achillis,  the  imartitm  of  irtikh 

lias  been  seen.    The  muscular  fibres  ore  iiiMit«d 

into  the  deep  Burfacc  of  the  tendon  to  within  two 

inches  of  the  bef  1. 

By  dividing  the  fibres  of  the  soleua  verticalfy 
and  with  care,  a  tendinous  expansion  on  the  deq» 
Burfacp  of  the  muscle  will  be  brought  into  Tiew, 
nbicli  atretchcB  acroBs  the  posterior  tibial  Towala 
iind  nervt^,  and  protects  them  from  pressure  dnring 
the  moTcments  of  tbe  limb.  This  deep  tendon 
is  on  important  guide  in  the  operation  of  t^ing 
the  posterior  tibial  artery,  and  must  be  divided 
to  reach  it. 

The  muscles  of  the  calf  extend  the  foot,  ijt., 
point  the  toes,  the  gastrocnemius  in  addition 
Itexitig  the  leg  upon  the  thigh ;  or,  when  taldng 
their  fixed  point  below,  tliey  fix  the  leg  upon  the  foot,  the  ^stroc- 
nemius  also  sti-aJyii^  the  thigh.  They  are  nip^Ud  by  the  internal 
popliI«Bl  ner>-c 

Fig.  60.~Supcrficial  muaFles  of  the  back  of  the  teg  (boa  Witaon}, 

1.  Tendon  of  biceps. 

2.  Tendoni  of  inutr  hanutrings,  . 

3.  Foplitenl  apace.  and  brevii. 

4.  Outrocnemiui.  9.  Tendona  of  the  tib 
6, 6.  Soltiu.  and  flexM-  Idhbu* 

A  Tendo  AehWU. 
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The  foim  of  clab-foot  known  as  '  talipes  eqninus '  is  due  in  part  to 
•contraction  of  the  muscles  of  the  calf,  and  division  of  the  tendo 
Achillis  is  practised  for  its  reliefl 

[The  plantaris  is  to  be  divided  and  the  soleus  cut  near  its  attach- 
ments to  the  tibia  and  fibula,  when  it  and  the  gastrocnemius  are  to 
be  turned  down  and  the  bursa  between  the  tendon  and  the  os  calds 
noticed.  The  posterior  tibial  vessels  and  nerve,  partially  covered  by 
the  deep  laver  of  fascia,  will  now  be  exposed,  and  beneath  them  the 
deq>  muscles  of  the  leg,  with  the  popliteus  covered  by  its  fascia 
above.] 

Tho  PopliteuB  (Fig.  61,  6)  is  covered  by  a  strong  fascia  which  is 
derived  from  the  tendon  of  the  semi-membranosus,  upon  which  the 
lower  parts  of  the  popliteal  vessels  and  nerve  rest.  This  must  be 
removed  to  expose  the  oblique  fibres  of  the  muscle,  and  an  incision 
must  be  made  through  the  coverings  of  the  knee  immediately  in 
front  of  the  external  lateral  ligament  to  see  its  tendinous  origin. 
The  popliteus  arises  from  within  the  general  capsule  of  the  knee 
^though  outside  the  synovial  cavity)  by  a  round  tendon,  which  is 
fixed  to  a  distinct  pit  on  the  outer  side  of  the  external  condyle,  below 
and  a  little  in  front  of  the  tubercle  for  the  attachment  of  the  external 
lateral  ligament  The  tendon  passes  through  a  groove  in  the  bone 
and  beneath  [the  external  lateral  ligament,  and  after  quitting  the 
Joint  [the  fleshy  fibres  are  developed,  which  are  inserted  into  nearly 
the  whole  of  the  triangular  surface  on  the  back  of  the  upper  part  of 
the  tibia  above  the  oblique  line. 

The  popliteus  is  a  flexor  of  the  leg  upon  the  thigh,  and  has  a 
tendency  to  rotate  the  tibia  inwards,  which  is  checked  by  the 
arrangement  of  the  crucial  ligaments  within  the  knee.  When  these 
ligaments  are  destroyed  or  relaxed  in  disease,  very  considerable 
rotation  of  the  tibia  takes  place.  The  popliteus  is  supplied  by  a 
branch  of  the  internal  popliteal  nerve. 

[The  incomplete  intermuscular  layer  of  fascia  of  the  leg  being 
removed,  the  posterior  tibial  vessels  and  nerve  are  to  be  deaned, 
when  the  subjacent  muscles  will  be  found  in  the  following  P^~ 
tions  : — flexor  longus  digitorum  most  internally,  tibialis  posticus  in 
the  middle,  and  flexor  longus  pollicis  to  the  outer  side.] 

The  Flexor  I«ongii8  Digitorum  (Fig.  61,  7)  arises  from  the 
posterior  surface  of  the  tibia  below  the  oblique  line  and  internal  to 
the  attachment  of  the  tibialis  posticus  (from  which  it  is  separated  by 
an  indistinct  vertical  ridge  and  an  intermuscular  septum  attached  to 
it),  the  lower  fibres  of  the  muscle  reaching  to  within  three  incba&  ^1 
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the  lowet  end  of  the  tibia.  It  ends  in  a  single  tendon,  whieh  liae  to 
the  outei  aide  of  thai  of  the  tibialis  poetictu  at  the  ankle,  and  puaes 
through  a  separate  division  of  the  internal  an- 
nular ligament  to  the  sole  of  &e  foot 

Tho  Titaialia  Focticoa  (Fig.  61,  8)  is  the 
only  one  of  the  deep  nmaclea  which  is  attached  to 
both  bones  of  the  leg,  between  which  it  iheiefne 
lies,  its  tendinous  surface  forming  septa  betweoi 
it  and  the  adjacent  muscles.  It  arita  frnni  the 
poslcrioi  surface  of  the  tibia,  below  the  ohiiqna 
line  anil  cxti'mat  to  the  flexor  longus  digitonun, 
to  within  two  inches  of  the  ankle  ;  from  nearly 
the  whole  length  of  the  intenosseoua  membrane ; 
nnJ  from  the  whole  of  the  intcmsJ  surface  of  the 
fibula  immctliatuly  behind  the  interosseous  line,* 
OS  well  as  froni  the  intennosculai  septa  on  each 
Hide,  which  are  continuous  with  the  aponenioai 
oTCi  it.  The  ntubclc  is  overlapped  by  the  flexor 
digitorum,  and  between  the  tibial  and  fibular 
origins  the  anterior  tibial  vessels  pass.  The 
tibres  end  in  a  single  brood  tendon,  which  passes 
beneath  and  then  to  the  inner  aide  of  that  of  the 
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teroeeeouH  line,— nor  that  coiuidered  inCaraal  by  Waii 
und  Gray,  which  extends  from  Iho  interoweoiu  linato 
the  pottcrior  border  of  the  bons ;  but  ji  the  lorfhw 
eiietine  only  in  the  middle  of  tho  bone,  between  ths 
intfroMeouii  line  and  an  oblique  line  wtiich  cuts  it  iff 
from  the  pottmor  aurTaee.  The  fibula  may  be  bett  ectt- 
ndered  as  haTing  s  qusdrilatcral  ihatt  with  antatkr, 

external,  pc«tcrior,  and  internal  (pnitiBl)  nufacea.    This  Tiew  bu  been  raoeiitlj 

adopted  in  Mr.  ■WagaUfll!"*  "Osteology.'' 


Fig.  61. — Deep  layer  of  musclce  of  the  back  of  the  leg  (from  'Wilson). 


1.  Lower  extremity  of  the  femur. 

2.  Ugamcntom  pmtiirum  Winalowii. 

3.  Tendon  of  the  semi-membnuioiuH 

musele. 

4.  Internal  luterol  ligament  of  the 

6.  ExtcmBl  lalonil  Ij^ment. 
6   PopbteuB  muwte. 

7.  Flexor  longus  digitorum. 

8.  Hlbialii  potlJFus. 

9.  Fleior  longiu  polling. 


11.  Peroneus  broris. 

Vi.  Tcodo  Achillia  divided  near  its 

insertion  into  the  oa  culcis. 
13.  Tendons  at  the  tibialis   poatiou 

&nd   Beior    lonf;us    digilomn, 

CBt  lU  they  aro  about  to  pus 
neoth  the  internal  annnlar 
ligament  of  tho  ankle ;  the  in- 
terral  between  the  latter  tendmi 
and  the  tendon  of  the  fUxoC 
longui  jioUiria  ia  for  the  pode- 
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flexoT  digitoTom  at  the  ankle,  nmning  through  a  groove  at  the  back 
of  the  internal  malleolus  and  in  the  most  internal  division  of  the 
annular  ligament  to  the  sole  of  the  foot,  where  it  is  attached  to  the 
tuberosify  of  the  scaphoid  bone  and  gives  slips  to  all  the  other  bones^ 
of  the  tarsus,  except  the  astragalus. 

The  Flexor  Longus  PoUicis  (Fig.  61,  9)  is  a  well-marked 
penniform  muscle  arising  from- the  posterior  surface  of  the  fibula 
below  the  origin  of  the  soleus  to  within  an  inch  of  the  ankle  ;  and 
also  from  the  intermuscular  septa  between  it  and  the  peronei  muscles 
on  the  outer  side  of  the  bouc,  and  the  tibialis  posticus  internally. 
The  muscle  ends  in  a  tendon  which  lies  to  the  outer  side  of  the- 
posterior  tibial  vessels  and  nerve,  and,  passing  through  a  separate 
division  of  the  annular  ligament,  winds  to  the  sole  of  the  foot  through 
an  oblique  groove  at  the  back  of  the  astragalus  and  another  below 
the  lesser  process  of  the  os  calcis. 

The  flexor  longus  pollicis  and  flexor  digitorum  are  direct  flexors  of 
the  toes  and  extensors  of  the  foot,  i.e.,  they  point  the  toes.  The  tibialia 
posticus  is  also  an  extensor  of  the  foot,  which  it  tends  to  draw  in- 
wards.    The  three  muscles  are  supplied  by  the  posterior  tibial  nerve. 

Surgery. — The  form  of  club-foot  called  *  talipes  varus'  which  causes 
the  patient  to  walk  on  the  outside  of  the  foot,  is  due  in  part  to  the 
contraction  of  the  tibialis  posticus  and  sometimes  of  the  flexor 
digitorum.  The  operation  of  dividing  these  tendons  is  performed 
immediately  above  the  internal  malleolus,  a  blunt-pointed  tenotomy 
knife  being  used  after  the  first  incision,  to  avoid  all  danger  of  wound- 
ing the  posterior  tibial  artery. 

The  Posterior  Tibial  Artery  (Fig.  63,  21)  is  the  direct  con- 
tinuation of  the  popliteal  artery,  and  begins  at  the  point  of  bifurca- 
tion of  that  vessel,  which  is  usually  the  lower  border  of  the  popliteus 
muscle.  In  the  upper  part  of  its  course  the  posterior  tibial  artery 
lies  between  the  superficial  and  deep  muscles  of  the  back  of  the  leg, 
but  below  the  origin  of  the  soleus  it  is  only  bound  down  by  the 
intermuscular  layer  of  fascia,  and  lies  by  the  side  of  the  tendo 
Achillis.  It  rests  upon  (in  the  position  for  dissection)  the  tibialis 
posticus  for  two-thirds  of  its  length,  but  then  upon  the  flexor 
digitorum  ;  and  at  the  ankle  lies  upon  the  tibia  between  the  tendons 
of  the  flexor  digitorum  and  flexor  longus  pollicis.  The  vessel  after- 
wards passes  through  a  division  of  the  annular  ligament  to  the 
interval  between  the  inner  malleolus  and  the  heel,  where  it  divides 
into  internal  and  external  plantar  arteries.  The  posterior  tibiaT 
nerve  has  a  close  relation  to  the  artery  throughout,  lying  first  to  its 
inner  side  and  then  crossing  to  its  outer  side,  in  which.  iel&\ioTi  \\.  CAiUr 
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tinues  to  the  foot.  The  posterior  tibial  artery  has  two  venm  eomUes, 
which  join  those  of  the  anterior  tibial  artery  to  form  the  popliteal  vein. 
Surgery  (Fig.  62). — The  operation  of  tying  the  posterior  tibial 
4atery  is  seldom  performed  except  on  the  dead  body,  but  the  yessel 
may  be  reached  in  three  parts  of  its  course.    Behind  the  malleolus 

Fig.  62. 


the  artery  is  readily  exposed  by  a  semi-lunar  incision  two  inches  long^ 
made  three-quarters  of  an  inch  behind  the  margin  of  the  bone,  the 
edge  of  the  knife  being  directed  towards  the  tibia  so  as  to  divide  tlie 
internal  annular  ligament.  At  the  lower  part  of  the  leg  the  yemA 
may  be  reached  by  a  vertical  incision  a  little  to  the  inner  side  of  the 
tendo  Achillis,  and  will  be  found  lying  upon  the  flexor  digitonun. 
In  the  middle  of  the  leg  the  operation  is  one  of  some  difficulty  and 
somewhat  damages  the  dissection  if  perfonned.  The  best  mode  of 
proceeding  is  to  make  a  vertical  incision  four  inches  long,  parallel  to^ 
and  half  an  inch  behind,  the  edge  of  the  tibia ;  the  gastrocnemiuB 
slips  aside  and  the  soleus  is  then  to  be  divided,  especial  care  beuig 
taken  to  cut  through  the  tendon  on  its  under  surface  but  to  go  no 
deeper.  A  little  dissection,  close  beneath  this  tibial  attachment  and 
towards  the  fibula,  will  expose  the  posterior  tibial  artery  lying  upon 
the  tibialis  posticus,  with  the  posterior  tibial  nerve  to  its  outer  side. 

The  Branches  (Fig.  63)  of  the  posterior  tibial  artery  are  (1) 
X)eroneal ;  (2)  muscular  branches  ;  (3)  nutritious  to  the  tibia ;  (4)  a 
<iommunicating  branch  ;  and  (5)  internal  calcanean. 


«y 


Fi^.  62. — Incmona  for  tying  the  posterior  tibial  artenr  (£rom 
I'netiad  Surgery"). 
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1.  The  I'trmual  (12),  always  of  considerable  size  and  aometimeB 
larger  than  the  posterior  tibial,  comes  off  about  two  inches  below 
the  popliteuB.  It  lies  first  between  the  tibialis  posticus  and  flexor 
longus  pollids,  but  ofterwanlB   pierces 

the  fibres  of  the  flexor  poUicis  and 
runs  close  to  the  fibula  to  near  its 
lower  end.  In  this  port  of  its  course  it 
gives  muteular  bnmchea,  and  the  nuErv 
tioui  artery  to  the  fibula  which  runs 
from  the  knee-joint.  It  then  gives  a 
good-sized  anterior  peroneal  branch  to 
the  front  of  the  leg  between  the  tibia 
and  fibula  below  the  interosseous  meiu- 
biane,  which  will  be  afterwards  di!<- 
sected ;  and  a  coiaMnnicating  branch 
to  join  that  from  the  posterior  tibial. 
The  peroneal  aitery  ends  below  the  ex- 
ternal malleolus  by  anastomosing  with 
the  malleolar  and  plantar  arteries 

2.  MiuetiUir  branches  are  given  to 
the  deep  muscles  and  also  to  the  solcus. 

Fig.  63.— Deep  dissection  of  the  back  ot  the 
leg  (from  fiirsclifcld  and  Lovcillv). 

1.  Popliteal  ertcT]'. 

2.  Great  KiaticDCrre. 

3.  Adductor  nugnua. 

■6.  Superior  internal  articular  artciy. 

6.  Eitenul  popliteal  neire. 

7.  OMtrocnenuuB  (cut). 

8.  Anterior  tibial  artery. 

9.  Tendon  of  Bemi-membrtmoam. 

10.  PeroDeu*  longus. 

11.  Sural  uteriea  and  nerrea. 

12.  Poronnl  artery. 

13.  lutemal  popUUfll  nerve. 

14.  Tlbialia  po^icue. 
lo.  Portian  of  aoleiu. 

15.  Perooeui  bievia. 

17.  Popliteui. 

18.  Fleior  longus  pollicis. 

19.  PoMerior  tibial  nerve. 

20.  Calcanean  branch  of  poeterior  tibial  nerve. 

21 .  Porterior  tibial  artery. 

22.  Tendo  Achillii. 

23.  Fleior  longus  digitorum. 
25.  Tendon  of  tibialu  poiticui. 
27.  PlmtarnerTei. 
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a  The  Nalritioui  artery  to  the  tibia  is  of  large  size,  and  enten  the 
foiatnen  on  tliu  posterior  aar&ce  of  tliat  bone,  having  a  diiedioa 
fivm  the  knee-joint. 

4.  A  Communicatituj  branch  Tons  trcinsTenely  unmediatelf  aboTO 
the  ankle  to  join  a  corrcBpondiug  branch  of  the  peroneal  artery. 

6.  The  Inttmal  Cakanean  i£  a  branch  of  variable  size  and  may 
be  r^laced  by  two  or  more  separate  Biteriea.  It  arises  from  tin 
posterior  tibial  n-hilat  bvneath  the  internal  annular  ligament,  which 
it  pierces  to  supply  the  inner  side  of  the  oe  calcis  with  the  muscles 
attached  to  it,  und  to  anastomose  with  the  other  arteries  in  the 
neighbourhood. 

The  Posterior  Tibial  Nerve  (Fig.  63,  19)  ia  the  continuation  of 
the  internal  poplitual  trunk,  and  passes  with  the  artery  beneath  the 
solens  to  lie  on  tlie  deep  muEclcs  of  the  back  of  tlic  leg.  It  is  placed 
at  first  to  the  inner  side  of  the  ]iostcnor  tibial  arlcry,  but  crosses  that 
vessel  in  tbe  up[K.-r  part,  and  lies  to  its  outer  side  at  the  ankle  in  Uie 
some  division  of  the  annular  ligament  The  nerve  divides  into 
ntemal  and  external  plnntnr  nerves  for  the  oole  of  the  foot,  and  th» 
division  not  unfreq^uently  takeft 
place  above  the  inner  malleolus, 
in  which  case  the  plantar  nerves 
are  usually  found  on  either  aide 
of  the  artery. 

Tlie  jiosterior  tibial  nerve 
gives  muxcvlar  branches  to  (Jie 
tibialis  posticus,  Bexor  longns 
digitorum,  and  flexor  longtw 
[wllicui,  and  a  cviantotu  nerve 
to  the  heel  (20)  which  pierces 
the  fascia  to  the  inner  side  of 
the  tendo  Acliillis,  and  may  be  traced  to  the  akin  of  the  sole  of 
the  foot. 

Parta  behind  the  Inner  Ualleolua  (Fig.  64).  Althongh  the 
several  parts  behind  the  internal  malleolus  are  only  continuations 
of  those  which  have  been  already  iliesecteil,  especial  notice  should  be 

Piir.  61.— Kelntiona  of  parts  twhind  the  inner  maUcolus  (from  Hinchfeld  and 

LereiU*). 

1, 1.  l^builia  noeticuj.  4,  i.  Flexor  longus  digitorum. 

!■  Tendo  Achillis.  6.  rosterior  tihiiil  artery. 

3.  Tibialis  anticun.  8.  Posterior  tihinl  iicr7o. 

The  tendon  of  tlio  Seior  loDgiu  pollicia  ii  too  d{C]<1y  ijloced  to  be  ihoim  in 
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taken  of  them  in  this  pait  of  their  course,  as  their  relations  ate 
important. 

A  portion  of  the  akin  on  the  inner  ude  of  the  heel  and  sole  of  Uie 
foot  is  to  be  reflected  if  necessoiy,  so  as  to  expose  the  whole  breadth 
of  the  inUmal  annttlaT  ligament,  which  stretches  bom  the  inner 
maUeolns  to  the  os  calcie  and  gives  origin  by  its  lower  border  to  one 
hesd  of  the  abductor  poUicis. 

The  divisions  in  the  annular  ligament  are  four  in  number,  and 
are  occupied  as  follows,  b^;tnniug  from  the  tibia.  In  the  first  divimon 
is  the  tibialis  posticus  ;  in  the  second  the  tendon  of  the  flexor  longos 
digitomm  ;  in  the  thiid  the  posterior 
tibial  vessels  and  nerve,  though  this 
nerve  ia  generally  divided ;  and  in 
the  fourth  the  tendon  of  the  deior 
longos  pollicis,*  but  this  last  lies  so 
deeply  in  order  to  pass  in  the  grooves 
in  the  astragalus  and  os  colcis  that  it 
is  not  readily  iteen  from  the  side. 
Each  of  the  tendons  ia  lubricated  by 
a  distinct  synovial  membrane. 

The  Sole  or  the  Foot. 

[The  foot  beinj;  raieed  on  a  block 
so  that  the  sole  may  be  fully  exposed, 
an  incision  is  to  be  made  down  its 
centre  from  the  heel  to  the  bases  of 

the  toes,  the   knife  being  tamed  at   c —   __  ._  ._   _ —  ^ 

planlar  facgia  through  the  thick  lobulated  fat  which  ia  always  found 
beneath  the  skin  in  this  region.  A  transverse  incision  at  the  toots 
of  the  toes  will  allow  the  skin  and  fat  to  be  reflected  to  each  side, 
which  may  be  readily  accomjilished  if  the  knife  is  kept  close  to  the 
fascia  and  parallel  to  its  fibres.  Near  the  toea  care  must  be  taken 
of  the  divisions  of  the  plantar  ioscia  and  of  the  digital  nerves  which 

19  FupUs  (tibiaUi, 


e  down  to  the  glistening 


Tig.  65.— Section  of  tho  risht  ankle  (draim  by  G.  E.  L.  I 
.  Eitenaor   longiis  digiCornu    snd         7.  Tibialis  si 


-.  Peroneu*  bi 

6.  Anterior  tilnal  Teasel*  ai 
6.  Flw  lontus  poinds. 


i.  Tends  Achillis. 

a.  Tibialis  poaticus, 

10.  Plontam. 

11.  Flexor  Ion pii  digitorum. 

12.  Foiterior  tibial  vesnls  and 
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them  ;  but  no  attempt  need  be  mode  t«  trace  out 
braucli  fironi  tne  posterior  tibial  nerve  near 


i  Buperficial,  deep,  &c,  neceBsaiOf 
refer  to  the  podtiou  of  the  paibi 
as  seen  in  the  dissection,  and  not 
to  that  they  would  hold  if  the 
body  were  in  the  upright  position. 
The  Plantar  Faacia  (Fig. 
G6,  2)  closely  resembles  the  liucis 
of  the  [lalm,  and  is  divisible  into 
ihree  portions.  Tlie  central,  which 
is  the  strongest,  ia  attached  to  the 
under  surface  of  the  great  tuber- 
osity of  the  09  calcts,  but  ex- 
paniis  as  it  passes  forwaida  to 
nearly  the  entire  width  of  the  foot. 
It  splits  into  five  portions  oppo- 
site the  heads  of  the  metatarsal 
bones,  and  at  this  point  distinct 
transvcTMC  fibres  will  be  seen 
passing  across  the  foot.  The  five 
processes  ore  attached  to  the 
slicatha  of  the  flexor  tendons  of 
each  toe,  and  between  them  the 
several  dij,'ital  vesseb  and  nerves 

A  tramverie  ligafoait  has  been. 
described  in  the  skin  of  the  web 
of  the  toes  pausing  over  the  digital 
vessels  and  nerves.  This  is 
hardly  worthy  of  a  special  de- 
scription, as  it  is  merely  a  slight 


ir.  66. — Superficial  disiection  of  thcaole  of  tho  fo 
LeTeill*). 

1.  1.  Cutaneous  plantar  branohca  of        S.  Abdu<?(oi 

piBtcrior  tibial  neire.  "    "" 

2.  Plantar  fttdt. 

3.  Cutaneous    braueti    of    eitcnsl 

4.  External  plantar  DCrer. 

5.  It*  dtwp  lUTioon. 
C,  H»  (U]»er£cial  diTuion. 

7.   Aid  aetoi  jiolUci*. 


.  (from  HincbTdd  ind 


9.  Floior  breiie  digitorum. 
10.  Digital     bnachea    of    extenud 


IS.  Flexor  breri)  poUid*. 
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extra  development  of  the  cutis,  and  has  nothing  to  do  with  the  true 
plantar  fascia. 

The  central  portion  of  the  fascia  gives  origin  to  muscular  fibres 
by  its  deep  surface,  and  also  bv  two  intermuscular  septa  which  will 
subsequently  be  seen  on  each  side  of  the  flexor  brevis  digitorom. 
The  lateral  portions  of  the  plantar  fascia  are  much  thinner  than  that 
in  the  centre,  and  mainly  cover  the  muscles  of  the  great  and  little 
toes  on  the  inner  and  outer  sides  of  the  foot,  but  there  is  also  a  strong 
band  on  the  outer  side  running  from  the  outer  tubercle  of  the  calcaneum 
to  the  base  of  fifth  metatarsal  bone. 

[The  central  portion  of  the  fascia  is  to  be  cut  across  abont  two 
inches  from  the  heel,  and  mav  then  be  turned  down  over  the  toes 
without  injuring  the  digital  nerves,  when  the  flexor  brevis 
digitorum  will  be  exposed  in  part,  and  the  intermuscular  septa 
on  each  side  may  be  seen.  The  lateral  portions  of  the  fascia  are  to 
be  removed,  and  the  abcluctor  pollicia  and  abductor  minimi  digiti 
cleaned.] 

The  First  Layer  of  Muscles  consists  of  the  flexor  brevis  digitorom 
in  the  middle,  the  abductor  pollicis  to  the  inner  side,  and  the  abductor 
minimi  digiti  to  the  outer  side. 

.,  The  Flexor  Brevis  Digitorom  (Fig.  67,  5)  arises  from  the  great 
tuberosity  of  the  os  calcis ;  from  the  plantar  fascia  covering  it  (which 
has  therefore  been  left  undisturbed) ;  and  from  the  intermuscular 
septa  on  each  side.  It  divides  into  four  tendons,  which  pass  through 
tendinous  sheaths  on  the  under  surfaces  of  the  four  smaller  toes,  and 
are  inserted,  each  by  two  slips,  into  the  bases  of  their  second  phalanges. 
Passing  between  the  subdivisions  of  each  tendon  is  the  corresponding 
tendon  of  the  long  flexor,  which  goes  to  the  terminal  phalanx  ;  and 
thus  the  arrangement  is  precisely  similar  to  that  found  in  the  hand, 
and  the  flexor  brevis  might  be  spoken  of  as  perfaratus,  and  the  flexor 
longus  as  perforans. 

The  sheaths  of  the  tendons  also  resemble  those  of  the  hand,  but 
are  smaller.  Beginning  over  the  heads  of  the  metatarsal  bones,  each 
sheath  is  joined  by  a  process  of  plantar  fascia  (which  splits  to  be 
attached  to  each  side  of  it),  and  then  extends  to  the  base  of  the 
terminal  phalanx.  The  sheath  is  strong  opposite  each  phalanx  (Uga- 
mentum  vagiiiale),  but  thinner  over  the  joints,  so  as  not  to  impede 
their  motion ;  and  when  divided,  will  be  foimd  to  be  lined  by  a 
synovial  membrane  which  is  reflected  over  the  tendons,  and  from 
which  bands  (vincula  vasculosa)  connecting  the  tendons  with  the 
sheath  are  derived.    Small  elastic  bands  (^i^menta  brefcio)^  c.QTmftf:>a3i% 


The  Abdnctor  Pollici*  (Fig.  67,  3)  arittt  by  two  hwda :  otw 
from  tbe  inl^rnal  luiniilw  ligament,  the  other  from  the  gmtoi 
tnbeKMity  of  the  oa  calcis  (intemal  to  the  origin  of  the  flexor  brevii 
digitonim),  and  elightl;  from  the  pl&ntar  faacia.  The  moBcle  endi 
in  a  biwd  teniloti,  which  is  joined  hj  the  inner  head  of  the  flexor 


Fig.  67. 


Fig.  68. 


Fig.  67. — First  layer  of  muiclca  of  Uic  ihiIu  of  tlio  tout  (from  Wilaim). 

1.  Oicslcu.  7,7.  Lumbrimlee.    On   the   (Mond 

2.  Portorior  part  of  the  plantar  fascia  and  Ihinl  tow  the  tendou  *f 
diYidedtranBVersel)-.  the  flcior  lonpia  dieitomm  tM 

■een  priming  through  the  bifttr- 
cation   of  tlie  tendooa   of  tha 


ii  digitonim. 


Fit.  68.— Arteri«o(the«aleo(thefaat;  the  firrt  and^rt  of  the  BOMod 
lajei  of  muules  having  beeDremoTed  (from  Wibon). 

6.  TerminKtioii  of  the  poiterinr  tlUal 


1.  Under  and  potterior  put  of  tiie 
01  oalcii ;  to  vhich  the  origim 
of  the  Bnt  laver  of  muscles 
TSDuin  attuhed. 

S.  lliuonlui  occesaorius. 

S.  Long  Beior  tcndona. 

4.  TendiRi  of  the  peronetKlongui. 


6.  Interoil  plantar  arterj. 

7.  Eitemol  plantar  utary. 

8.  The  plantar  urch,  ginng  off,  txtt 

digital  branchet. 
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brevis  pollicis,  and  is  inserted  into  the  inner  side  of  the  base  of  the 
first  phalanx  of  the  great  toe. 

The  Abductor  MiTiimi  Digiti  (Fig.  67,  4)  arises  from  the  leaser 
tuberosity  of  the  03  calcis ;  from  the  greater  tuberosity  in  front  of 
the  flexor  brevis  digitorum ;  from  the  plantar  fascia  and  septum ; 
•and  is  attached  to  the  subjacent  ligamentous  structures  of  the  foot  as 
fax  forward  as  the  fifth  metatarsal  bone.  Its  tendon  is  inserted  into 
the  outer  side  of  the  base  of  the  first  phalanx  of  the  little  ix)e,* 

The  actions  of  the  superficial  muscles  of  the  foot  are  sufficiently 
indicated  by  their  names,  but  it  should  be  remarked  that  abduction 
-and  adduction  are  from  and  to  the  median  plane  of  the  foot  and  not 
of  the  body. 

The  flexor  brevis  digitorum  and  abductor  pollicis  are  supplied  by 
the  internal  plantar  nerve ;  the  abductor  minimi  digiti  by  the  external 
'  plantar  nerve. 

[To  bring  the  deeper  parts  into  view,  the  best  way  will  be  to 
remove  with  the  saw  a  thin  slice  of  the  os  calcis,  including  the  attach- 
ments of  the  superficial  muscles,  when,  if  the  attachment  of  the 
abductor  pollicis  to  the  internal  annular  ligament  be  divided,  they 
can  be  turned  forwards,  and  the  plantar  nerves  and  vessels  will  lie 
seen.] 

The  Plantar  Arteries  (Fig.  68)  internal  and  external,  are  the 
terminal  branches  of  the  posterior  tibial,  and  enter  the  foot  beneath 
the  abductor  pollicis  and  in  close  relation  with  the  plantar  nerves. 
The  internal  plantar  artery,  which  is  the  smaller  of  the  two,  is 
accompanied  by  the  large  internal  plantar  nerve,  the  large  external 
plantar  artety  going  with,  the  smaller  external  nerve. 

The  Internal  plantar  artery  (6)  is  of  small  size,  and  runs  forward 
to  the  great  toe,  where  it  sometimes  gives  digital  arteries  to  the  great 
and  one  side  of  the  second  toe.    Two  vence  comites  accompany  it. 

The  External  plantar  artery  (7)  runs  obliquely  outwards  across  the 
foot  between  the  flexor  brevis  digitorum  and  the  accessorius  muscle, 
and  turning  round  the  outer  border  of  the  latter  muscle,  takes  a 
deep  course  inwards  towards  the  great  toe,  where  it  will  be  subse- 
quently traced.  It  is  accompanied  by  the  external  plantar  nerve, 
which  also  gives  a  deep  branch  across  the  'foot,  and  by  vence  comites ; 
^and  supplies  the  adjacent  muscles,  giving  a  branch  to  the  outer  side 
of  the  foot  to  anastomose  with  the  peroneal  artery. 

*  Mr.  John  Wood  haa  described  an  abductor  oasis  metatarsi  quinti  which  is 
occasi9iially  found  beneath  the  abductor  and  attached  to  the  base  of  the  fifth 
metatarsal  bone. 
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Tlie  Plantar  ITervea  (Fig.  69)  internal  and  eztenuki,  ue  the 
brandieri  of  the  iiosterior  tiliial  nerve  ;  their  relation  to  the  aiteiieft 
has  been  mentioned. 

•X  (;}  is  the  larger  of  the  two,  and  aftn 
i<upplying  the  abductor  pollicis 
and  flexor  brevis  digitonun,  gins 
off  a  digital  branch  to  the  inner 
«ide  of  the  great  toe,  and  breakB 
up  into  three  other  digitkl 
branches  ;  each  of  these  bibir- 
•.■axe.'  at  the  roots  of  the  toes,  and 
tlicv  tliufl  supply  the  ont«r  aide 
of  the  ;,Teat  toe,  both  eidea  of 
tlie  Pi-i.'ond  and  third  toes,  and 
lialf  the  fouith  toe.  The  nerre 
also  yives  muscular  branches  to 
tlie  flexor  brevis  pollicis  and  the 
two  inner  loiubricales  muscles. 

The  Ertemal  planlar  nerved) 
croiiBeA  the  foot  with  the  ez- 
tcniai  plantar  artery,  giving 
branches  to  the  abductor  j"'"'™' 
digiti  and  acceseoriiis  in  its 
course.  At  ihe  outer  border  of 
the  accc!<soriuE  it  divides  into 
superficial  and  deep  portionB,  the 
deep  accompanying  the  aitoy. 
The  superficial  portion  n^He* 
the  fle\OT  bi'evis  minimi  digiti 
and  the  interosseous  mnscles  in 
the  fourth  or  outermost  space. 
It  then  divides  into  two  digital 
bmncbea, — one  to  the  outer  sid« 


1.  Intcnuilsuiiulnrligiimcnt. 

2.  Flcior  brpvis  iligilonini  (cut), 

3.  Eitcmal  plantar  uenc. 

4.  External  plantar  artrrj-.] 
6.  Intomal  plnnlar  nprvp. 

6.  Abductor  minimi  difdti. 

7.  Internal  plantar  nrtcry. 


14.  Dig^ital     bianchet    of    extenml 

planlar  nerre. 
1£.  Flexor  breria  poUicii. 
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of  the  little  toe,  and  the  other  bifiiicating  to  supply  the  inner  side  of 
the  little  and  half  the  next  toe. 

A  slender  branch  of  communication  between*  the  internal  and 
external  plantar  nerves  may  sometimes  be  found. 

It  may  be  noticed  that  the  nerves  of  the  sole  of  the  foot  closely 
resemble  those  of  the  palm  of  the  hand  in  their  distribution,  thfr 
internal  plantar  corresponding  to  the  median,  and  the  external 
plantar  to  the  ulnar  nerve  ;  the  deep  branches  of  the  latter  nervea 
also  correspond. 

The  Second  Layer  of  Muscles  includes  the  tendons  of  the  flexor 
longus  digitorum  and  flexor  longus  pollicis,  with  the  small  accessorius^ 
and  lumbricales  muscles,  all  of  which  should  now  be  cleaned. 

The  tendon  of  the  Flexor  "LonguB  Digitorum  (Fig.  70,  3)  is 
single  at  the  annular  ligament  and  lies  to  the  inner  side  of  the  vessels 
and  nerves,  but  it  will  now  be  seen  to  cross  beneath  them  and  over 
the  tendon  of  the  flexor  longus  poUicis  to  the  centre  of  the  foot,, 
where  it  has  the  fibres  of  the  accessorius  attached  to  its  deep  surface. 
It  then  divides  into  four  tendons,  which  give  origin  to  the  lumbricales 
muscles  and  pass  beneath  the  digital  nerves  to  the  four  small  toes^ 
where  they  enter  the  digital  sheaths,  lying  beueath  the  tendons  of 
the  short  flexor.  Each  deep  tendon  then  passes  through  the  slit  in 
the  superficial  tendon,  and  is  imerted  into  the  base  of  the  third  or 
terminal  phalanx. 

The  Accessorius  (Fig.  69,  8)  arises  from  the  under  surface  of  the 
08  calcis  by  two  heads,  between  which  the  long  plantar  ligament  is 
seen.  The  inner  head,  which  is  fleshy  and  the  larger  of  the  two,  is 
attached  to  the  hollow  in  front  of  the  greater  tuberosity  ;  the  outer 
head,  which  is  tendinous,  is  attached  to  the  bone  in  front  of  the  lesser 
tuberosity  and  to  the  long  plantar  ligament.  The  muscle  is  inserted 
into  the  deep  surface  of  the  tendon  of  the  flexor  longus  digitorum. 

The  Lumbricales  (Fig.  67,  7)  are  four  small  muscles  which  are 
so  named  from  their  fancied  resemblance  to  earth  worms.  They  arise 
from  the  tendons  of  the  flexor  longus  digitorum, — the  most  internal 
from  one,  and  the  rest  from  two  tendons  each, — and  wind  to  the 
inner  sides  of  the  four  small  toes  to  reach  their  dorsal  aspects,  where 
they  join  the  expansions  of  the  extensor  tendons. 

The  action  of  the  accessorius  is  to  bring  the  line  of  traction  of  the 
flexor  tendons  into  the  centre  of  the  foot.  The  use  of  the  lumbricales 
is  doubtful,  but  according  to  Duchenne  is  similar  to  that  of  the 
interossei.  The  accessorius  is  supplied  by  the  external  plantar  nerve  ; 
the  two  inner  lumbricales  by  the  internal  plantar  and  the  two  outer 
lumbricales  by  the  external  plantar  nerve. 
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The  tendon  of  the  Flexor  Loufinu  FoUicia  (Fig.  70,  4)  after 

tying  in  the  groavc  below  the  lesser  piocen  of  the  os  cftlcii,  nms 

fbrwtud  to  the  great  toe,  Ijing  lieneeth  tlie  plantar  venela  md 

nerves,  and  being  crosaed  by  the  tendon  of  the  flexor  digitonun,  to 

which  it  IB  connected  hy  a  few  fibiea.    Tha 

Fig.  TO.  tendon  lies  between  tha  two  heoda  of  the 

flexor  brevis  poUieia  and  then  enters  a  »lia«t*i^ 

in  which  it  ie  enclosed  nntil  its  inieriim  into 

the  base  of  the  termitud  plialsni  of  the  gnat 


[The  long  tendons  and  the  accenociiia 
muscle  ore  to  be  cut  about  the  middle  of  tha 
foot  mid  turned  down,  when  the  muaclea  of 
tlic  third  layer  aje  to  be  cleaned.] 

The  Third  Layer  of  Uuaclea  eonmsta 

(if  thu  llexor  brevin  pollicis,  adductor  pallida, 
1]q\ot  hKvm  minimi  digiti,  and  ttanTeiana 
pedis. 

The  Flexor  Brevia  Pollicia  (Fig.  7C^  5} 
ariset  by  n  narrow  tendinous  origin  fttaa  tha 
under  aurTace  of  the  external  cuueifonn  bome 
and  adjacent  Eurfuce  of  the  cuboid,  and  ia 
connected  with  the  insertion  of  the  tibUIia 
posticus.  Its  fibres  form  two  heads,  whidi 
diverge  from  &icb  other  and  separate  near  the 
head  of  the  metatarsal  bone,  to  be  ijuerted  into  opposite  aides  of  tha 
base  of  the  first  phalanx  of  the  great  toe  with  the  abdnctor  and 
oddudor  resiieclively.  Each  head  has  a  sesamoid  bone  developed  is 
its  tendon,  entering  into  the  fonoatiou  of  tlie  metatarso-phalangeal 
joint,  which  must  be  opened  to  eee  them  distinctly.  The  tendoQof 
the  long  flexor  lie^  between  the  two  heads  of  this  muscle. 

The  Adductor  PoUicie  (Fig.  70,  6)  aritet  from  the  bases  of  the 
second,  third,  nnd  fourth  roctatarsal  bones,  and  Irom  the  aheath  ct 

Tig.  70. — Tlurd  and  part  of  the  second  taypr  ot  muaclei  of  tlie  tola  of  tba 
toot  (from  Wilson). 

1.  Dirided  edge  of  the  plimtsr  ^ucia.        6.  Adductor  poUici*. 

2.  MusculuB  ucceworiiu.  7.  Flexor  bniru  minimi  di^ttL 

3.  Tcndqa  of  tbc  flexor  longua  digi-        8.  TranBTonua  pedis. 

tonim.  S.  InterofMi  miuclei,   plantar  and 

4.  Tendon  of  the  flexor  loDgus  pol-  dorul. 


6.  Flexor  bterii  pollicia 
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the  peronens  longos  tendon ;  and  is  inserted  into  the  outer  side  of  the 
base  of  the  fint  phalanx  of  the  great  toe,  with  the  outer  head  of  the 
flexor  bievis. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  70,  7)  arises  from  the 
under  BUiface  of  the  projecting  base  of  the  fifth  metatarsal  bone,  and 
is  inserted  into  the  outer  side  of  the  base  of  the  first  phalanx  of  the 
little  toe  with  the  abductor.*!^ 

The  Transversus  Pedis  (Fig.  70,  8)  is  of  variable  size,  and  con- 
sists of  three  or  four  small  bundles,  which  arise  from  the  transverse 
metatarsal  ligament  over  the  heads  of  the  three  or  four  outer  meta- 
tarsal bones.  It  is  inserted  into  the  outer  side  of  the  first  phalanx 
of  the  great  toe  with  the  adductor  and  part  of  the  flexor  brevia 
poUids. 

The  action  of  the  flexor  brevis  pollicis  and  flexor  minimi  digit! 

8  obvious ;  the  adductor  pollicis  acts  towards  the  median  plane  of 

he  foot,  and  the  transversus  draws  the  toes  together  and  narrows  the 

foot    The  flexor  brevis  pollicis  is  supplied  by  the  internal  plantar 

nerve,  the  other  muscles  by  the  external  plantar  nerve. 

jThe  adductor  and  flexor  brevis  pollicis  are  to  be  cut  near  their 
origins  and  turned  down,  when  the  plantar  arch  of  the  external 
plantar  artery  ynXh.  the  accompanying  nerve  is  to  be  fully  traced 
out] 

The  External  Plantar  Artery  (Fig.  68,  8)  after  turning  romid 
the  accessorius  muscle  takes  a  deep  course  beneath  the  adductor  and 
flexor  brevis  pollicis,  but  upon  the  interosseous  muscles,  to  the  base 
of  the  metatarsal  bone  of  the  great  toe.  This  deep  portion  of  the 
artery  has  been  called  the  plantar  arch,  which  is  completed  by  the 
communicating  branch  of  the  anterior  tibial  artery  entering  the  sole 
between  the  first  and  second  metatarsal  bones. 

Branches.  Three  small  posterior  perforating)  arteries  are  given  off 
by  the  plantar  arch,  which  pierce  the  interosseous  muscles  to  anasto- 
mose with  the  interosseous  arteries  on  the  dorsum. 

Four  digital  arteries  arise  from  the  anterior  part  of  the  arch  ;  the 
outer  one  goes  to  the  outer  side  of  the  little  toe,  the  others  bifurcate 
to  supply  the  adjacent  sides  of  two  toes  each,  and  at  the  point  of 
bifurcation  send  anterior  perforating  arteries  to  the  back  of  the  foot. 
The  digital  arteries  run  on  the  sides  of  the  toes  with  the  digital 
nerves,  and  anastomose  in  the  pulp  of  the  terminal  phalanx. 

The  communicating  branch  of  the  dorsalis  pedis  artery  enters  the 

*  An  oppofiens  minimi  digiti  attached  to  the  metatarsal  bone  may  occaiioiially 
be  found. 
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m1«  between  the  heads  of  the  firet  donal  interoueooa  miucle,  and 
beaidce  completiug  the  plnntar  atch,  gives  off  the  arteria  magtm 
pollici*  which  bifurcates  to  sup- 
ply the  adjacent  aides  of  the  great 
and  next  toe ;  and  also  a  small 
branch  to  the  inner  side  of  tlie 
great  toe. 

The  External  Flftatar 
irerre  (Fig.  71,  5).— The  de^ 
portion  of  the  nerve  accompanies 
the  artery  beneath  the  adduetor, 
in  which  it  ends.  It  gires  mull 
branches  in  itn  couise  to  th«  twfr 
outer  lumbriralns,  to  the  trans- 
vtrsua  pedis,  and  to  all  the  in- 
tetosKcouB  muscles  both  plantar 
and  dorsal,  except  those  of  the 
fourth  or  outermost  inteiosseinui 
epnce,  which  are  supplied  by  the 
liaperficial  portion. 

The  Fourth  Layer  Qf 
Musclea  consists  of  the  plantar 
iiiterossei,  which  will  be  better 
wen  when  tlie  dorsal  interoseei 
ore  ilissecteil. 

Front  uv  the  Leo  and  Foot. 

[The  skin  K-maining  on  tha 
front  and  outer  aide  ^  the  leg 
and  on  the  bnch  of  the  foot  ia  to 
be  removed,  and  the  superficial 
veins  and  nerves  diasectM  out  of 
the  superficial  fascia.} 

arch  across  the  back  of  the 


The  Sujierflcial  Veina  form 


Fig.  TL-'Dcpp  disiH.'Clion  of  the  sole  of  the  root  (from  Hinchfrld  and  LerralU). 


1.  Internnl  planlnr  nrrve. 

2.  AMuctnr  minlnii  digiti, 

3.  Abdui'lnr  pollicia, 

4.  ExtpmiU  pUntar  nerve. 
6.  It>  deep  division. 

6.  AocFSBorius  luuiclc. 

7.  Uigitst     bmochrs    of     inti 

8.  TmdoD  o(  peroDeui  loDgiu. 


J.  PlfxoT  brcris  potUds. 
ID.  Superficial   diTJuoa  of   eztemal 
plBDtar  nerve. 

It.  Adductor  poUii^. 

12.  Flcior  brcTis  minimi  digitL 

13.  TranaTcniu  pedis. 

14.  InltTOwi  miuclH. 
16.  Two  outer  Imubricslcs. 
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foot  ending  in  the  internal  and  external  saphena  veins  on  opposite 
sides. 

The  internal  saphena  vein  is  to  be  traced  in  front  of  the  internal 
malleolus  to  the  inner  side  of  the  knee. 

Cutaneous  Nerves.  On  the  outer  side  of  the  leg  are  a  few 
i^utaneous  branches  from  the  external  popliteal  nerve. 

The  Musculo-Cutaneous  Nerve  (Fig.  75,  13)  pierces  the  deep 
fascia  about  the  lower  third  of  the  outer  side  of  the  leg,  and  at  once 
divides  into  two  branches,  which  however  often  appear  at  different 
points.  The  internal  division  (15)  gives  branches  to  the  inner  side 
of  the  great  toe,  the  outer  side  of  the  second,  and  the  inner  side  of 
the  third  toe ;  frequently  also  giving  a  small  branch  to  join  the 
anterior  tibial  nerve  between  the  first  and  second  toes.  The  outer 
division  (17)  supplies  the  outer  side  of  the  third  toe,  both  sides  of  the 
fourth,  and  either  one  or  both  sides  of  the  fifth  toe. 

The  External  Saphenous  Nerve  (Fig.  75,  21)  winds  round  the 
external  malleolus  from  the  back  of  the  leg,  and  is  distributed  to  the 
outer  side  of  the  little  toe ;  or  occasionally  to  both  sides  of  the  little 
toe  and  half  the  next,  joining  the  musculo-cutaneous  nerve. 

The  Anterior  Tibial  Nerve  (Fig.  75,  1 6)  appears  in  the  interval 
between  the  great  and  the  second  toes,  the  adjacent  sides  of  which 
it  supplies,  often  joining  with  a  branch  of  the  musculo-cutaneous 
nerve. 

The  Internal  Saphenous  Nerve  lies  in  front  of  the  internal 
xnalleolus  with  the  saphena  vein,  which  it  accompanies.  It  may  be 
traced  along  the  inner  side  of  the  foot,  but  is  of  small  size. 

The  Fascia  of  the  Leg  is  dense  and  white,  and  is  attached  to  the 
tibia  on  the  inner  side  and  to  the  fibula  on  the  outer  side,  forming 
an  intermuBcular  septimi  between  the  extensor  and  the  peroneal 
muscles.  It  gives  origin  to  muscular  fibres  at  the  upper  part  of  the 
leg,  where  it  should  therefore  be  allowed  to  remain  undisturbed ;  the 
rest  of  the  fascia  should  be  removed,  except  a  thickened  band  over 
the  ankle  joint,  the  anterior  annular  ligament.  The  anterior  ftnnnlar 
ligament  consists  of  two  parts,  one  passing  from  the  tibia  to  the 
fibula,  and  having  a  compartment  for  the  tibialis  anticus  distinct 
from  the  rest  of  the  structures  passing  beneath  it ;  the  other  reaching 
from  the  os  calcis  to  the  inner  malleolus  and  having  three  compart- 
ments for  (1)  the  tibialis  anticus,  (2)  extensor  proprius  pollicis  and 
(3)  extensor  longus  digitorum  and  peroneus  tertius,  the  anterior 
tibial  vessels  and  nerve  going  beneath  the  ligament  A  similar  band 
between  the  external  malleolus  and  the  calcaneum  is  called  the  ex- 
ternal annular  ligament,  and  enclofles  the  tendons  of  the  peroneus 
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e  aheatb.    Tha  miuclea,  reweb,  and  aerres 


loBgnB  anil  brevis  ii 

an  b)  be  cleaned. 

The  Sxtenaor  Kiucles  (Fig.  72}  are  tibialiB  anticoa  to  the  iimer 
aide  ;  the  exteuuir  longiu  digitoram  with 
'^'  an  extra  slip  (the  peroneiu  tertiu)  to  the 

outei  dde ;  and  between  the  two,  the 
ezteneor  proprins  polUcU  appealing  about 
the  middle  of  the  leg. 

TheTi1)iali«  Aiiticu*(Fig.  72, 3)arittt 
from  the  upper  two-thirds  of  the  ont«r 
surface  of  the  shaft  of  the  tibia  and  fma 
its  outer  tuberosity  ;  from  the  iimer  half 
of  the  intcroeseoiis  ligament  for  the  same 
distance ;  and  from  the  fascia  corenng 
the  muscle.  The  fibres  end  in  a  broad 
tendon,  which  becomes  narrower  near  the 
ankle  end  passes  through  the  moat  inter- 
nal division  of  the  annnlar  ligament,  to 
be  inttrUil  into  the  under  surface  of  the 
iniemal  cuneiform  bone  and  the  base  of 
the  metatarsal  bone  of  the  great  toe.  Tbt 
tibialis  anticus  is  a  flexor  of  the  foot  and 
draws  up  its  inner  hide.  It  is  one  of  th» 
tendons  which  helps  to  produce  the  finm 
of  club-foot  called  '  talipes  vams.'  It  ia 
nipplied  hj  the  anterior  tibial  nemt. 

The  Extenaor  Iiongna  Digitwnm 
(Fig.  T2,  4)  (iriui  from  the  upper  three- 
fourths  of  the  anterior  surface  of  Oa 
fibula  (see  note,  p.  126)  and  from  the  ad- 
jacent iuterosseoua  membrane  ;  from  the 
out^r  tuberosity  of  the  tibia  cloee  to  the 
tibialis  anticus  ;  from  the  fascia  upon  the 
npper  part  of  the  muscle ;  ami  from  the  intermuscular  aeptnia 

Fig.  72.— Uusclcs  of  the  front  of  the  kg  (trom  'Wilxm). 

1.  Qusdricspa  eilenaor  iuBcrtcd  into 

tbo  luIcUa. 

2.  SnbculanpouB  lurfacc  of  the  tibia. 

3.  Tibialis  antii^ue. 

4.  Kitcneorlongun  digitorum. 
6.  Eitenior  pro])riuB  pollicis. 


6.  ForaneoB  tflTlius. 

7.  Penaunu  toneui. 
'   "—  fbnrU. 


II.  Extensor  breTig  digitoruia ;  the 
(mdoD  in  front  of  the  Sgnrs  is 
that  of  the  pcroDSUS  tertias; 
that  behind  it,  tha  permeiu 
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between  the  extentora  and  the  peronei  Ttie  muscnlai  fibres  aro 
continued  Upon  tlie  t«adoa  to  the  unnnlar  ligament,  thtougli  the 
ontei  divuion  of  which  it  pasaeti,  and  at  once  divides  into  four  tendons 
foi  the  four  imaller  toe&  The  intertion  of  the  extensors  into  the  toea 
ia  similar  to  that  of  the  estenaors  of  the  fingers,  but  on  a  smaller 
acale.  ^le  extensor  tendons  form  an  eipansion  on  the  bock  of  the 
fint  jdialanx  of  each  toe,  which  is  joined  by  the  tendons  of  the  cones- 
ponding  Inmbricalia  and  interossei  muscles,  and  in  the  case  of  the 
Mcond,  thitd,  and  fourth  toes,  by  the  tendon  of  the  extensor  bievia 
di^tonuD  ;  this  is  continued  forwards,  the  central  triangalar  portion 
gtnng  to  the  second  phalanges  and  the  lateral  stronger  pieces  to  the 
third  phalanges.  The  action  of  the  extensor  longus  dig^tomm  i» 
principally  to  flex  and  abduct  the  foot,  since  it  only  extends  the  first 
jdialangea  of  the  toes,  by  means  of  short  fibres  connecting  each  tendon 
with  the  corresponding  bone  (Fig.  73,  3^  The  expansion  on  the- 
•ecoud  and  third  phalanges  is  connected  with  the  interossei  and 
Inmbricales,  which  are  the  extensors  of  the  second  and  third  pha- 
langes.   (Compare  the  description  of  the  fingers,  p.  61.) 

The  Feroneus  Tertius  (Fig.  72,  6)  is  really  a  part  of  the  extensor 
longns  digitonim.  It  arisei,  below  the  extensor,  from  the  lower  fourth 
«(  the  anterior  surface  of  the  fibula  ;  slightly  from  the  interosseous 
membrane  ;  and  from  the  Beptum  between  it  and  the  x>eroneu3  brevis. 
Its  tendon  passes  through  the  same  division  of  the  annular  ligament 
MB  the  extensor  digitoruui,  and  is  inserted  into  the  upper  suriiice  of 
the  base  of  the  fifth  metatarsal  bone. 

The  Bxtensor  Fropriua  Pollicia  (Fig,  72,  5)  appears  between 
the  tibialia  anticus  and  the 

extensor    digitorum    in    tile  ^^'  ' 

lower  third  of  the  leg.  It 
arittt  from  the  middle  two- 
fourths  of  the  anterior  surface 
of  the  fibnln,  behind  the  ex- 
tensor longus  digitorum ;  and 
from  the  adjacent  part  of  the 
ioterosseous  membrane.  Its 
tendon  posses  beneath  the  an- 
imlar  ligament,  and,  crossing 
the  anterior  tibial  artery,  ia  inieried  into  the  terminal  phalan 


Fig.  73.— iDSOrtion 


of  toes  (from  Duchpime}. 

3.  Fibrous  bands  (roiii — 

4.  Extensor  longua  digitorum. 


144         FRONT  OF  THE  LEG  AND  FOOT. 

the  great  toe,  being  closely  connected  with  the  first  phalanx,  of 
which  it  is  the  sx^ecial  extensor  (Duchenne),  by  short  fibrous  bands 
(Fig.  73,  2). 

The  extensors  of  the  toes  also  act  secondarily  as  flexors  of  the  foot, 
i.e.,  bend  it  upwards.  The  peroneus  tertius  assists  in  this  latter 
action.  The  rare  form  of  club-foot  '  talipes  calcaneus '  is  produced 
by  the  action  of  these  muscles.  They  are  all  supplied  by  the  anteiuw 
tibial  nerve. 

The  Extensor  Brevis  Digitonim  (Fig.  72,  ii)  is  the  only 
muscle  of  the  back  of  the  foot.  It  arises  from  the  iipper  surfBUK  of 
the  greater  process  of  the  os  calcis ;  from  the  calcaneo-astragaloid 
ligament ;  and  from  the  lower  boitler  of  the  anterior  annular  ligament 
It  ends  in  four  tendons  which  pass  obli(|uely  across  the  foot  to  be 
inserted  into  the  four  inner  toes,  joining  the  general  expansion  of  the 
extensor  tendons,  except  on  the  great  toe,  where  the  tendon  is  inserted 
separately  into  the  kisc  of  the  first  phalanx  after  crossing  over  the 
dorsal  artery  of  the  foot. 

The  extensor  brevis  is  supplied  by  the  anterior  tibial  nerve. 

The  Anterior  Tibial  Artery  (Fig.  75,  2)  is  a  branch  of  the 
popliteal,  and  enters  the  fi\)nt  of  the  leg  between  the  tibia  and  fibula 
through  the  interosseous  membrane.  Its  direction  is  from  a  point 
midway  between  the  outer  tuberosity  of  the  tibia  and  the  head  of  the 
fibula  to  the  centre  of  the  instep.  The  artery  lies  at  first  upon  the 
interosseous  membrane  between  the  tibialis  anticus  and  extensor 
longus  digitorum,  and  then  between  the  tibialis  anticus  and  extensor 
proprius  pollicis  ;  but  in  the  lower  part  of  the  leg  it  winds  on  to  the 
tibia,  and  becomes  superficial  above  the  ankle-joint  between  the 
tendons  of  the  tibialis  anticus  and  extensor  proprius  pollicis.  It  then 
passes  beneath  the  annular  ligament  and  is  crossed  by  the  extensor 
})ropriu8  pollicis,  after  which  it  changes  its  name  to  dorsal  artery  of 
(lie  foot. 

Two  veiue  comites  accompany  the  artery  ;  the  anterior  tibial  nenre 
lies  to  its  outer  side  as  far  as  alK)ut  the  middle  of  the  leg,  then  crosMB 
it,  and  in  most  cases  again  gets  to  its  outer  side  at  the  ankle. 

Surgery  (Fig.  74).  The  anteiior  tibial  artery  may  be  readily  tied 
above  the  ankle  by  an  incision  three  inches  long  upon  the  outor  aide 
of  the  tendon  of  the  tibialis  anticus  and  parallel  to  it.  The  arteiy 
will  be  found  upon  the  front  of  the  tibia  between  the  tendons  of  tlie 
tibialis  anticus  and  the  extensor  proprius  pollicis,  with  the  nenre  to 
its  outer  side. 

The  artery  may  also  be  reached  on  the  dead  body  in  the  upper 
part  of  its  course,  but  it  lies  bo  deeply  between  muscles  that  the 
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operation  is  seldom,  if  ever,  undertaken  on  the  living  subject  As 
there  is  no  definite  guide  to  the  outer  border  of  the  tibialis,  it  is  well 
to  make  the  incision  a  little  obliquely  and  not  less  than  four  inches 
long,  beginning  about  one  inch  below  the  head  of  the  fibula,  at  a 
point     midway     between 

the  bone  and   the   outer  ^^^'  ^^^ 

tuberosity  of  the  tibia. 
The  fascia  should  be  di- 
vided in  the  same  direc- 
tion as  the  skin,  when,  if 
the  fore-finger  is  intro- 
duced into  the  wound,  it 
will  probably  pass  into  the 
cellular  interval  between 
the  two  muscles,  there 
being  no  intermuscular 
septum  or  white  line  to 
guide  the  operator,  though 
these  are  commonly  men- 
tioned. The  tibialis  anti- 
eus  and  extensor  digitonmi 
must  be  drawn  apart,  when 
the  artery  will  be  foimd  upon  the  interosseous  membrane  with  the 
nerve  to  its  outer  side. 

Branches  of  the  anterior  tibial  artery  : — 

The  Recurrent  branch  arises  as  soon  as  the  artery  reaches  the  front 
of  the  leg,  and  winds  through  the  fibres  of  the  tibialis  anticus  to  the 
front  of  the  knee  to  anastomose  with  the  articular  arteries. 

Muscular  branches  to  the  adjacent  muscles  arise  at  various  points. 

The  Malleolar  arteries,  internal  and  external,  the  latter  being  the 
larger  and  more  constant,  pass  beneath  the  tendons  to  the  malleoli, 
in  the  neighbourhood  of  which  they  are  distributed.  The  external 
anastomoses  with  the  anterior  peroneal  artery. 

The  Anterior  Peroneal  branch  of  the  peroneal  artery  (page  129) 
appears  between  the  tibia  and  fibula  through  an  opening  in  the  lower 
part  of  the  interosseous  membrane,  running  beneath  the  peroneus 
tertius  to  the  outer  malleolus  to  supply  it,  and  to  anastomose  with 
the  external  malleolar  artery. 

The  Dorsalifl  Pedis  Artery  (Fig.  75,  12)  is  the  continuation  of 
the  anterior  tibial  from  the  annular  ligament  to  the  base  of  the  meta- 

Fig.  74.— Incisions  for  tying  the  anterior  tibial  artery  and  the  dorsal  Qix1<&t^  q1 
the  foot  (from  Fei^guMon's  "  Practical  Sutjgety'V 
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tarsal  bone  of  the  greet  toe,  opposite  which  it  divides  into  the  cou- 
mnnicatiiig  hmnch  to  the  sole  of  the  foot  and  the  dorsal  aiteij  d 
the  great  toe.  Its  direction  ia  from  the  centre  of  the  instep  to  the 
fint  iiit«ro8seoua  space,  and  it  lies  at  first  saperficially  between  the 
tendons  of  the  extensor  propritu  pol- 
'^'  licis  and  the  extensor  longus  digitomtn, 

but  ia  crossed  near  the  point  of  bifurca- 
tion by  the  innermost  tendon  of  the 
extensor  brevis  digitomm.  The  nrteir 
lies  upon  the  bones  of  the  tarsus  and 
their  dorsal  ligaments,  and  has  the 
aTiterior  tibial  nerve  to  its  outer  aidb 
Two  wna  comitrt  accompany  the  vesaeL 
Surgery  (Fig.  74).  The  dorsal  artery 
may  be  tied  in  the  upper  part  of  ita 
course  by  an  incision  on  the  outer  side 
of,  but  parallel  to,  the  tendon  of  the 
i:\tt:ii9or  proprius  poUicis.  It  occasion- 
ally happens,  however,  that  the  artery 
is  displaced  to  the  middle  of  the  foot 
beneath  the  tenaons  of  the  extensor 
JiKilorum. 


4.  Anterior  tibial  nerve. 
.'I.  Peroneue  loagna. 
r>.  Tibialin  anticus, 

7.  KxC«nsorlon^§  di^tomm. 

8.  Anterior  Bunular  Iigitmeut. 
fl.  reroneiu  brevis. 

10.  Tendon  of  eiteneor  Broprim  pollieii. 

12.  Doraal  artfirj- of  foot. 

13.  Point  at  vhich  musculo-cutaiicoaB  nerre 

pierce*  the  fawin  nnd  ditidea. 

11.  Tendon  of  tibialU  anticiu. 

13.  Internal   bnticti    of    musculo-cutaneoui 

16.  Cutaneous    branch    of    anterior    titdal 

17.  External   branch  of   musculo-cubuieous 
>r  tibial  nerre. 


I.  Deep  branch  of  anterior 
.  Eitenud  taphenoiu  nerre. 
1.  £xten>Dr  brerii  digitorum. 


THE  PEBONEUS  LONGUS.  UT 

Branches  of  the  donalis  pedis  artery. 

The  Tarsal  artery  arises  immediately  below  the  annular  ligament^ 
-and  crosses  the  foot  beneath  the  extensor  brevis  digitorum  to  anas^ 
tomose  with  the  arteries  about  the  external  malleolus. 

The  Metatarsal  artery  arises  lower  than  the  preceding  and  near  the 
bases  of  the  metatarsal  bones.  It  also  runs  outwards  beneath  the 
extensor  brevis  digitorum,  and  gives  off  three  interosseous  branches  to 
•the  outer  spaces.  These  run  forward  upon  tlie  interossei  muscles, 
and  bifurcate  at  the  roots  of  the  toes  to  supply  the  adjacent  sides  of 
two  toes  each,  the  outer  one  giving  off  a  branch  also  to  the  outer  side 
«of  the  little  toe.  The  anterior  and  posterior  |)erforating  arteries  of 
the  plantar  arch  join  these  interosseous  arteries  at  their  origins  and 
points  of  bifurcation. 

The  Communicating  hranch  passes  between  the  heads  of  the  first 
dorsal  interosseous  muscle  to  the  sole  of  the  foot,  where  it  joins  the 
plantar  arch  (p.  139). 

The  Dorsalis  Pollicis  (vd  hallucis)  artery  runs  forward  upon  the 
great  toe  and,  after  giving  a  branch  to  its  inner  side,  bifurcates  to 
supply  the  adjacent  sides  of  the  first  and  second  toes. 

The  Anterior  Tibial  Nerve  (Fig.  75, 4)  is  a  l)ranch  of  the  external 
popliteal  nerve,  and  reaches  the  anterior  tibial  artery  by  piercing  the 
fibres  of  the  extensor  longus  digitorum.  It  lies  to  the  outer  side  of 
the  artery  in  the  upper  part  of  the  leg,  but  crosses  it  about  the  middle, 
reaching  its  outer  side  again  at  the  ankle.  Its  muscular  relations  are 
the  same  as  those  of  the  artery,  with  which  it  passes  under  the 
jmnnVr  ligament.  In  the  leg  it  supplies  the  four  extensor  muscles, 
and  as  soon  as  it  enters  the  foot  divides  into  two  branches.  The 
outer  branch  (19)  is  distributed  to  the  extensor  bre\'is  digitorum  and 
the  ankle  joint,  liaving  upon  it  a  ganglifoiin  enlargement ;  the  inner 
branch  (16)  liecS  to  the  outer  side  of  the  dorsal  artery,  and  becomes 
<;utaneous  in  the  interval  between  the  great  toe  and  next,  the  adjacent 
eides  of  which  it  supplies. 

[The  peroneal  muscles  are  to  be  exposed  on  the  outer  side  of  the 
leg  by  removing;  the  fascia  covering  them,  when  a  strong  intermus- 
cular septum  will  be  found  attached  to  the  fibula  on  each  side,  sepa- 
rating them  fi'oni  the  muscles  of  the  front  and  back  of  the  leg.  A 
portion  of  the  fa.scia  is  to  be  left  below  the  malleolus  to  form  an 
external  annular  ligament.] 

The  Peroneus  Longus  (Fig.  72,  7)  arises  from  tlie  upper  third  of 
the  outer  surface  of  the  fibula ;  from  the  intermuscular  septa  on  each 
aide,  and  from  the  fascia.     It  ends  in  a  strong  tendcm,  which  lies 
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superficially  to  that  of  the  peroneus  brevis  behind  the  external 
malleolus  and  under  the  external  annular  ligament,  and  the  tendon 
then  passes  in  a  sheath  of  fascia  along  the  outer  side  of  the  oatcalcis 
to  leach  the  cuboid  bone,  around  which  it  turns  to  the  sole  of  the 
foot  In  the  sole  the  tendon  lies  in  the  groove  of  the  cuboid  bone 
and  in  a  fibrous  sheath  ('  sheath  of  peroneus  longus ')  which  is  now  to 
be  opened,  when  the  tendon  can  be  traced  to  its  insertion  on  the 
outer  side  of  the  base  of  the  first  metatarsal  and  internal  cuneiform 
bones.  The  sheath  of  the  tendon  is  formed  by  fibres  of  the  long 
plantar  ligament,  and  is  lined  by  a  synovial  membrane.  The  tendon 
has  a  sesamoid  cartilage  or  bone  developed  in  its  fibres  where  it  turns 
round  the  border  of  the  cul^oid  bone. 

The  Peroneus  Brevis  (Fig.  72,  8)  lies  beneath  the  tendon  of  the 
peroneus  longus,  and  ai-ises  from  the  middle  third  of  the  outer  surface 
of  the  fibula  and  from  the  intermuscular  septa  on  each  side.  It  lies 
upon  the  lower  part  of  the  fibula,  and  its  tendon  winds  behind  the 
external  malleolus,  where  it  is  lodged  in  a  groove  beneath  the  tendon 
of  the  peroneus  longus.  It  then  runs  along  the  outer  side  of  the  08 
calcis  in  a  sheath  of  fascia  in  front  of  the  long  tendon,  and  is  inserted 
into  the  posterior  extrendty  of  the  fifth  metatarsal  bone. 

The  peronei  act  as  extensors  of  the  foot,  i.e.,  they  point  the  toes. 
Both  ^muscles,  but  especially  the  peroneus  longus,  draw  up  the  outer 
side  of  the  foot,  as  seen  in  the  form  of  club-foot  called  ^  talipes  valgus.* 
Both  the  peronei  are  supplied  by  the  musculo-cutaneous  nerve. 

The  External  Popliteal  Nerve  (Fig.  75,  i)  is  to  1>e  followed 
through  the  fibres  of  the  peroneus  longus,  to  which  it  was  traced  in 
the  dissection  of  the  x^opliteal  space.  Before  entering  the  muscle 
the  nerve  gives  off  an  external  cntaneoiLs  branch  to  the  outer  side  of 
the  knee-joint,  and  then  winding  close  to  the  fibida,  gives  off  a 
recurrent  articular  branch y  which  pierces  the  extensor  longus  digi- 
torum  to  reach  the  upper  part  of  the  tibialis  anticus  and  the  front  of 
the  knee.  It  then  divides  into  anterior  tibial  (4),  which  pierces  the 
extensor  longus  digitorum,  and  musculo-cutaneous  (3),  which,  after 
giving  branches  to  the  peroneus  longus  and  brevis,  appears  between 
the  peroneus  longus  and  extensor  longus  digitorum,  and  finally  becomes 
cutaneous  by  piercing  the  fascia  in  the  lower  third  of  the  leg. 

[The  tendons  on  the  back  of  the  foot  are  to  be  divided  or  held  aside, 
and  the  transversus  pedis  in  the  sole  is  to  be  removed  to  permit  a 
clear  view  of  all  the  mteroasei.] 

Beneath  the  transversus  will  be  foimd  the  transverse  ligament  of  the 
m^iamu  (Fig,  86,  12)  from  which  its  fibres  arise,  and  over  which 
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the  digital  Tuaels  aud  nerves  poaa.     It  connects  the  heads  of  the 
metataiaU  bones  together  and  crossea  the  tendons  of  the  inteioaBei 

The  InterooMOus  Kuaclea  am  seven  in  number,  viz.  four  dorsal 
and  three  plantar,  the  former  being  strictly  l>etween  the  bones,  hut 

Fig.  76. 


Ihe  latter  iyiug  rather  on  their  nnder  surfaces.  The  dorsal  ore 
pennifonn  muscks  and  are  readily  seen  ;  the  plantar  are  a  little 
obscure,  owing  to  the  fibres  of  the  dorsalinterosaei  appearing  by  their 
sides. 

The  four  ihrtal  interonei  (Fig.  77)  ariu  from  the.  adjacent  sides  of 
the  metatarsal  bones  is  nearly  the  whole  length  of  their  shafts,  and 


Kg.  7 


in  of  the  right  leg  in  the  upper  thinl  (alUireil  from  Bemud). 


1.  Tibinlia  pmticus. 

2.  Tibialis  antisus. 

3.  Flcior  longua  digitonita. 

4.  Extcnaor  Jongus  digitorum. 
6.  InlemBl  laphenoui  vein. 

6.  Anlf  nor  tibial  reoaeli  and  nt 

7.  TendoD  of  pUntaria. 

8.  Feroneui  longua. 


0.  Posterior  tibiul  vcssrlt  and  nerro. 

10.  Vlexor  longia  poUicii. 

11.  Kvtemal     iBphEaDus    vein    and 

12.  SolcuB  with  fibrous  interBcetiini. 
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an  intrled  into  the  baaes  of  the  fint  phalanges  in  snch  a  mannar  a» 
to  abduct  from  an  Imaginaij  line  tIiTOU({h  the  aecond  (or  long)  toe.. 
Thus  the  Ist  is  inaeitol  into  the  injirr  aide  of  the  fimt  phelanx-of  tba- 
■ecfrnd  toe ;  the  2nd  into  the  outer  side  of  the  fint  phalanx  of  th» 
Fig.  78. 


Becond  toe  ;  tho  3nl  and  4th  into  the  outer  sides  of  the  first  phalangea- 
of  the  third  and  fourth  toes. 

The  tkrte  plantar  interaisd  (Fig.  78)  artM  from  the  inner  sides  of 
the  thiid,  fourth,  and  fifth  mi-tataKol  bones,  and  are  imerted  into  the 
conesponding  siika  of  the  first  phalanges  of  the  same  toes.  The;  thiu 
act  as  addnctoTS  towards  the  second  toe.  The  interossei  are  ti^^ui 
hy  the  deep  branch  of  the  external  plantar  nerve,  except  those  in  the 
fanrtb  space,  which  are  supplied  by  the  stiperlicial  port  of  the  nerve. 

The  interossei  of  the  foot  shoald  be  compared  with  those  of  tbe 
hand,  in  which  they  are  a  little  moce  complicated  owing  to  tlior 
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being  arranged  on  each  side  of  an  imaginary  line  through  the  middle 
or  long  finger.  Though  considered  anatomically  as  adductors  and 
abductors,  all  the  muscles  by  their  connection  with  the  extensor 
tendons  are  flexors  of  the  first  and  extensors  of  the  second  and  third 
phalanges  (v.  p.  143). 

The  Knee-Joint. 

The  knee  is  a  good  example  of  ginglymus  or  hinge-joint,  the  move- 
ment taking  place  between  the  femur  and  the  tibia,  and  the  patella 
gliding  upon  the  former  bone.  It  is  remarkable  for  having  inter- 
articular  fibro-cartilages,  and  its  synovial  membrane  is  the  most 
extensive  in  the  body. 

The  knee-joint  has  in  front  the  expansion  of  the  extensor  muscles 
which  help  to  form  its  capsular  ligament,  and  in  front  of  the  patella 
is  a  bursa.  Behind  the  joint  are  the  popliteal  artery,  vein,  and 
nerves,  i\'ith  the  two  heads  of  the  gastrocnemius  and  the  popliteus. 
To  the  inner  side  of  the  joint,  but  posterior  to  it,  are  the  tendons  of 
the  sartorius,  gracilis,  semi-tendinosus,  and  semi-membranosus;  and 
the  biceps  occupies  a  similar  position  on  the  outer  side. 

The  ligaments  of  the  knee  may  conveniently  be  divided  into  extra- 
and  intra-articular. 

The  Extra-articular  Ligaments  are  anterior,  posterior,  two 
lateral,  and  capsular. 

The  Anterior  Ligament  (Fig.  79,  i)  is  the  ligamentwm,  patelloB^ 
which  is  a  broad  band  reaching  from  the  lower  margin  of  the  patella 
to  the  tubercle  of  the  tibia,  and  forming  part  of  the  insertion  of  the 
quadriceps  extensor.  The  expansions  of  the  vasti  muscles  on  each 
side  form  an  additional  covering  to  the  front  of  the  joint  and  become 
incorporated  with  its  capsule.  Between  the  ligament  and  the  head 
of  the  tibia  is  a  bursa,  which  must  not  be  confounded  with  the  proper 
hum  patelUe  in  front  of  the  bone. 

[To  see  the  remaining  ligaments,  the  popliteal  vessels  and  nerves 
and  the  remains  of  the  gastrocnemius  and  plantaris  must  be  removed. 
The  tendons  of  the  biceps,  semi-membranosus,  and  popliteus  are  to 
be  traced  out  fully,  and  should  be  carefully  preserved,  but  cut  short.] 

The  Posterior  Ligament  (Fig.  80,  i)  (ligament um  posticnm 
Winslowii)  is  closely  connected  with  the  tendon  of  the  semi-mem- 
branosus, from  which  a  large  band  of  fibres  passes  obliquely  upwards 
and  outwards  across  the  back  of  the  joint  superficially  to  the^  fibres 
of  the  capsular  ligament. 

The  External  Lateral  Ligament  (Fig.  80, 6  &  7^  la  ^N\ds^ 
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into  two  portioDB,  the  long  and  thwt,  the  long  beii^  the  uiteiioT  one 
of  the  two.  The  dividom  of  the  tendon  of  the  bicepa  embnM»  the 
long  ligament,  and  must  be  dirided  to  expose  it  thoroughly.  It  ii  a 
Tonmd  cord  attached  to  the  side  of  the  external  condyle  immediately 
Fig.  80. 


above  the  Jcprcjision  for  the  poplitcus,  and  to  the  outer  aide  of  the 
head  of  the  fibula.  The  tendon  of  the  popliteiu  and  the  external 
inferior  tuticuhu  artery  have  been  traced  beneath  it  The  ahoit 
ligament  ia  placed  behind  the  long,  and  reaches  from  the  condyle  to 
the  head  of  the  fibula,  but  it  is  very  indistinct. 

The  Internal  Lateral  lagameiit  (Fig.  79,  $)  is  a  hroad  band 
closely  connected  with  the  capsular  ligament.    It  is  attached  to  the 
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Fig.  79.-Ant 

1.  Tendon  of  rt 

2.  Fatells. 

3.  ligamcntum  ])iiIp11ip.  7-  Antn 

4.  4.  BiTtoviBl  meiiibrane  disleniieil.  lig 

tne   expnnsiaii    of    tlis    vteti 
musfles  having  been  remoxed. 

Fig.  80. — Poalcrior  view  of  the  lignmmts  of  Ihc 

1.  Fucicului  or  the  lii^mmtum  pOE-         6.  Paste 

ticumWinelonii.deriTed  from — 

2.  The  tcndoD  of  Ibe  u'lni-meinbra- 

3.  The  piweea  of  the  tCEdoD  which 

■prends  oul  in  tbc  faKia  of  the 
I»pliteii8  niufole. 

4.  The  process  which  ib  wint  forwards 

baieatb    the   inlemal    Literal 


-joint  (from  WUjon). 
roBlprior  border  of  the  intenul 

lateral  li^meat. 
Long  external  lateral  ligament. 
Short  cilernnl  Utcrtil  ligunent. 
Tendon  of  (he  popliteui  mmde 

cut  through. 
FoEterior    superior   tibio  -  flbokr 
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side  of  the  internal  condyle,  and  to  the  inner  side  of  the  head  of  the 
tibia,  where  it  covers  in  the  tendon  of  the  semi-membranosus  ;  and 
is  then  continued  to  the  upper  part  of  the  shaft  of  the  tibia,  leaving 
an  interval  through  which  the  inferior  articular  vessels  of  the  knee 
pass. 

The  Capsular  Ligament  is  a  fibrous  layer  closely  connected  with 
the  exterior  of  the  synovial  membrane  and  the  inter-articular  carti- 
lages, being  attached  to  the  margin  of  the  articular  surface  of  the 
tibia  below,  and  above  to  the  fascia  lata  and  an  expansion  from  the 
vastL  It  passes  beneath  the  other  ligaments  and  is  strengthened  by 
expansions  from  the  several  tendons,  but  is  pierced  by  the  tendons  of 
the  popliteus  and  encloses  the  ligamentum  patella). 

FThe  tendon  of  the  rectus  is  to  be  divided  and  drawn  down  in 
order  to  see  the  extent  of  tlie  synovial  membrane  above  the  patella, 
since  it  reaches  for  a  couple  of  inches  above  the  articular  surface  of 
the  femur  and  gives  attachment  to  the  Subcrureus,  a  small  muscle 
arising  from  the  lower  part  of  tlie  anterior  surface  of  the  femur. 
The  synovial  membrane  is  then  to  be  divided  on  each  side,  as  near 
the  condyles  as  possible,  and  the  patella  turned  down,  when  the 
ligamenta  mucosimi  et  alaria  will  be  seen.] 

The  Ligamentum  Mucosum  (Pig.  82,  lo)  is  a  process  of  synovial 
membrane  attached  to  the  notch  between  the  condyles,  from  which 
it  stretches  to  immediately  Ijelow  the  patella. 

The  lagamenta  Alaria  (Fig.  82,  9)  are  two  folds  of  synovial 
membrane  with  fringed  borders,  wliich  are  seen  on  each  side  of  the 
ligamentum  mucosum. 

[The  ligamentum  mucosum  is  to  be  dinded  and  the  patella  turned 
down  completely,  when  the  bursa  of  the  ligamentum  patelUe  can  be 
opened  and  seen.  The  capsular  and  posterior  ligaments  are  to  be 
removed,  but  the  lateral  ligaments  are  to  be  preserved  and  the  crucial 
ligaments  dissected.] 

The  Intra-articular  Ligaments  are  the  two  crucial,  the  coronaiy, 
and  the  transver^^e  ligaments.  Within  the  joint  also  are  the  two 
semilunar  cartihiges. 

The  Anterior  Crucial  Ligament  (Fig.  81,  2)  is  attached  to  the 
external  condyle  of  the  femur  at  its  inner  and  Imck  part,  and  passes 
obliquely  across  the  joint  to  be  inserted  into  the  top  of  the  tibia 
in  front  of  the  spine,  between  the  attachments  of  the  internal  and 
external  semilunar  cartilages,  with  the  latter  of  which  it  is  closely 
connected. 

The  Posterior  Crucial  Ligament  (Fig.  ft\,  3"^  \a\sw«i^«t  «a^ 
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stouter  than  the  anterior.  It  is  attached  to  the  internal  condyle  at 
its  anterior  and  outer  part,  and  passes  nearly  vertically  to  the  poiitoior 
margin  of  the  top  of  the  tibia  and  popliteal  notdi,  being  cloaely 
connected  with  the  posterior  extremity  of  the  internal  semilunar 
cartilage. 

The  crucial  ligaments  would  alternately  check  extreme  flexion  and 
extension,  the  anterior  ligament  becoming  tightened  when  the  knee- 
joint  is  extended,  and  the  posterior  when  the  knee  is  jkxed. 

If  the  lateral  ligaments  are  uow  divided,  it  will  be  foimd  that  the 
femur  and  tibia  become  more  separated  than  before,  showing  that  the 
object  of  the  cnicial  ligaments  is  not  simply  to  maintain  the  articular 
siufaces  in  apposition.  It  will  also  be  seen  that  whilst  rotatLon  of 
the  tibia  outwards  can  now  be  carried  to  an  extreme  d^;ree  (so  as  to 
bring  the  crucial  ligaments  almost  parallel),  rotation  inwards  is  im- 
mediately checked  by  the  crossing  of  the  ligaments,  and  it  is  thus 
that  the  tendency  of  the  popliteus  muscle  to  rotate  the  leg  inwards 
ia  counterbalauced.  The  proof  of  this  is  that  when,  in  extensive 
disease  of  the  knee,  the  crucial  ligaments  are  destroyed,  there  ie  a 
constant  tendency  for  the  leg  to  become  inverted. 

The  Transverse  Ligament  (Fig.  81,  4)  is  a  small  band  con- 
necting the  anterior  extremities  of  the  semilunar  cartilages,  and  often 
not  distinct. 

The  Semilunar  Cartilages  (Fig.  81)  can  be  partly  seen  now, 
but  will  be  fully  exposed  by  dividing  the  crucial  ligaments.  They 
are  fibro-cartilages  which  are  thicker  at  the  outer  than  at  the  inner 
margins,  and  which  serve  to  deepen  the  condyloid  cavities  on  the  top 
of  the  tibia,  being  attached  to  the  margin  of  the  bone  by  short  fibres 
called  the  coronary  ligaments.  The  extremities  of  each  cartilage  are 
fixed  respectively  in  front  of  and  behind  the  spine  of  the  tibiSy  by 
short  strong  bands  of  fibrous  tissue. 

The  Internal  Semilunar  Cartilage  (Fig.  81,  6)  is  oval  in  form 
and  embraces  the  extremities  of  the  external  cartilage.  Its  anterior 
extremity  is  attached  to  the  tibia  in  front  of  the  anterior  cnicial 
ligament,  the  posterior  extremity  is  attached  in  front  of  the  posterior 
crucial  ligament. 

The  External  Semilunar  Cartilage  (Fig.  81,  7)  is  nearly 
circular  ;  its  anterior  extremity  is  attached  to  the  tibia  immediately 
in  front  of  the  spine,  and  is  connected  with  the  insertion  of  the 
anterior  crucial  ligament.  Its  posterior  extremity  is  attached  to  the 
back  of  the  spine  of  the  tibia,  and  is  connected  with  the  posterior 
cradal  ligament  by  a  distinct  slip. 

The  tendon  of  the  popliteus  is  comxected  with  the  side  of  the 
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arternal  cartilage  hy  a  diatinct  dip,  and  tbe  tendon  of  the  aemi- 
nembnuioaiu  dmilarlj  with  tbe  istemal  cartilage. 

The  Structures  upou  the  top  of  the  Tibia  from  bdtae 
backwardB  will  be  seen  to  be  aa  follows  : — 

I,  Truuverse  ligament ;  2,  Anterior  extremity  of  intenial  aemi- 


FV  81. 


Fig.  82. 


1.  Cartilaginoua  sarface  of  tho  lou  it 

eitremity  of  the  femur. 
i.  Anterior  crucial  ligiment. 

3.  Poaterior  crucial  ligament. 

4.  Tnuurerse  li^moiit, 

5.  AttKbment  of   the   ligaiaMituln 

maaHum ;    the   rent  has  beat 


7.  EitcTniil  tcniilunai  cartilage. 

8.  Part  of  the  liganicntum  pattllai 

turned  down.  ~~'*^ 

9.  Buna  dtuatvd  betvccn  the  liga- 

mentum  jiateUs  and  head  of 
the  tibia  laid  open. 

10.  Anterior     superior     tibio-fibubr 
ligament. 

11.  Interoueoua memhrnnc. 


6-  Intoiul  MmilunRi  cartilage. 

Kf.  8S. — Tertical  Bcctian  of  the  left  knec^oint,  showing  the  ceSectloTia  of  ita* 
iinorial  membrane  (from  Wilwin). 

1.  The  loirer  part  of  the  femur.  which    i 

2.  TeadOD  of  ue  quodricepii  citenior. 

3.  PateUe. 

4.  Ligameotum  paCellte. 
6.  The  bead  ot  the  tibia. 
B.  i,  buna  lituated  between  the  ligi- 

a  patellai  and  the  bead 


of  tho  tibia. 

7.  Kaaa  of  fat  projecting  inl 

of  the  joint  helow  the  j 
*  '  The  ajuoTial  membrane. 

8.  The  pouoh  of  ^noTJal  ~ 


lYity 


between  the 
tendon  of  the  eiteneor  moMlet- 
of  the  leg  and  the  front  of  the 
lower  citremity  of  the  femur. 
S.  One  of  the  alar  ligaments ;  the 
other  hai  been  remorcd  with 
the  oppoaite  tection. 
10.  Ligameatummucoeum  leftentire; 
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Imutr  cartilage  ;  3,  Anterior  crucial  ligament ;  4,  Anterior  exbemi^ 
of  external  semilunar  cartil^e ;  &,  Posterior  extremity  of  external 
aemilunar  cartilage ;  6,  Posterior  extremity  of  internal  semiliuur 
cartilage  ;  7,  Posterior  cracial  ligament 

The  Synovia]  Kembrane  (Pig.  82)  extends  for  at  least  two 
inches  above  the  articular  surface  of  the  femnr,  forming  a  poncli 
beneath  the  extensor  muscles.  It  is  reflected  from  the  artieiilar 
auifacc  of  the  femur  over  the  crucial  ligaments  to  tlie  articular 
surface  of  the  tibia,  coTeriog  both  aapectE  of  the  Eemilunat  cartilages, 
and  then  lines  the  capsular  ligament  It  gives  a  tube  around 
the  tendon  of  the  popliteua  where  it  is  ivithin  the  capsule,  and  has 
already  been  seen  to  form  the  ligameiitum  niucostun  and  ligamenta 
alaria. 

Tinio-FiDVLAR  AniiccLATioxs. 

[The  wliole  of  the  muscular  fibres  connected  with  the  bcmes  of  the 
leg  and  foot  must  be  removed,  but  the  tcndmous  insertions  about  tJ>e 
foot  should  be  kept  to  be  exomioed  with  the  ligaments.] 

The  Superior  tibio-fibiilar  articulation  (Fig.  81)  is  a  ample 
arthrodial  joint,  the  syno'i'ial  membrane  of  which  is  occafdonally 
tontinuouH  with  that  of  the  knee.  The  antener 
and  jtoilerior  ligaments  are  short  bands  connecting 
the  anterior  and  posterior  Kurfaccs  of  the  head  of 
the  fibula  M-itli  the  outer  tuberosity  of  the  tibia. 

The  Kiddle  tibio-fibidar  articulation  ia  fonned 
by  the  intertnteovt  ligaiiienl  or  membrane,  which  is 
the  great  bond  between  the  shafts  of  the  bonea  oS 
the  leg,  its  fibres  i-unning  downwards  from  the 
tibia  to  the  fibula.  It  is  attached  to  the  sharp 
interosseous  borders  of  both  bones  in  all  tlieir  lower 
])arts,  a  liole  being  mode  above  by  the  passage  of 
the  anterior  tibial  vessels.  The  membrane  haa  an 
opening  in  it  near  the  lower  part,  through  which 
the  anterior  peroneal  artery  readies  the  front  of 
tlie  leg. 

Fig.  83,— Pnsterior  riew  of  the  anklc-joliit  (from  WilBoa). 
1.  Lower  part  of    Ihe  interoweoiu         6.  PoBterior  lascicului  of  the  exter- 

mcDibranp.  nul  lalerul  ligament. 

S.  Foatcrior      iiifcriar     libio-fibulu         G.  Jlidillc  fiiKcicultu  ot  the  eitmial 

ligament.  luteml  ligament. 

3.  TiaoBTenc  lignmcnt.  T.  Pottorior  ligiuncnt  of  the  anklp- 

/.  /nfanul  lateral  lignment.  joint. 

%.  Ifaaeivntu.lKT'MityoftheoinkiB. 


Fig.  83. 
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Below  the  interosseous  membrane  is  the  inferior  interosseous 
Uffament,  which  consists  of  very  short  fibres  passing  between  the 
triangular  rough  impressions  on  the  adjacent  surfaces  of  the  tibia  and 
fibula  immediately  above  their  inferior  articulation. 

The  Inferior  tibio-flbular  articulation  (Fig.  83)  is  a  simple  arthro- 
dial  joint  continuous  with  the  ankle-j  oint.  It  has  anterior  and  posterior 
ligaments  between  the  two  bones  resembling  those  above,  and  in 
addition  a  transverse  (or  inferior)  ligament  (3)  placed  below  the  pos- 
terior and  distinct  from  it,  which  reaches  from  the  external  malleolus 
to  the  posterior  surface  and  malleolus  of  the  tibLi,  forming  part  of 
the  true  ankle-joint. 

Ankle  Joist  and  Articulations  op  the  Foot. 

The  ankle  joint  is  a  hinge  joint  capable  of  limited  lateral  motion 
when  the  toes  are  pointed.  It  has  in  front  the  tendons  of  the  tibialis 
anticus,  the  tibial  vessels  and  nerve,  the  extensor  proprius  pollicis, 
and  the  extensor  longus  digitorum  with  the  peroneus  tertius.  Behind, 
to  the  inner  side  are  the  tendons  of  the  tibialis  posticus,  the  posterior 
tibial  vessels  and  nerve  (or  it  may  be  the  plantar  vessels  and  nerves) ; 
the  flexor  longus  pollicis  near  the  middle  ;  and  to  the  outer  side,  the 
tendons  of  the  peroneus  longus  and  brevis.  The  ankle  joint  has 
anterior,  posterior,  and  two  lateral  ligaments. 

The  Anterior  Ligament  (Fig.  84,  7)  is  a  broad  membrane  which 
18  seldom  seen  entire.  It  is  attached  to  the  lower  margin  of  the  tibia^ 
anrl  to  the  supeiior  surface  of  the  astmgalus,  close  to  its  head  and 
joining  the  lateral  ligament  on  each  side. 

The  Posterior  Ligament  (Fig.  83,  7)  is  not  described  by  many 
authors,  and  is  little  more  than  a  few  fibres  stretching  over  the  syno- 
vial membrane  between  the  back  of  the  tibia  and  the  astragalus. 

The  Internal  Lateral  Ligament  (Fig.  84,  6)  is  triangular  in 
shape,  and  hence  has  been  called  deltoid.  The  apex  is  attached  to 
the  extremity  of  the  internal  malleolus,  and  the  boBo  to  the  posterior 
part  of  the  astragalus,  to  the  lesser  process  of  the  os  calcis,  and  the 
tuberosity  of  the  scaphoid  bone.  A  strong  deep  portion  passes  from 
the  apex  of  the  malleolus  to  the  side  of  the  astragalus. 

The  External  Lateral  Ligament  (Fig.  85)  consists  of  three 
slips  ;  two  horizontal  attached  to  the  astragalus,  and  one,  more  or 
less  vertical,  to  the  os  calcis.  The  anterior  slip  (6)  is  attached  to  the 
front  of  the  external  malleolus  and  to  the  side  of  the  astmgalus  in 
front  of  the  superior  articular  surface  ;  the  middle  (7)  is  a  round  cord 
which  reaches  backwards  from  the  tip  of  the  malleolus  to  th<&  Q\x\j^t 
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flide  of  the  oa  calcis  about  its  middle  ;  the  poilerior  (8)  ii  a' 

the  tleep  groove  behind  the  articalar  aiiriiice  of  the  external  nuUedliu^ 


sm\  paasea  horizontally  to  the  posterior  surface  of  the  astiagaJiia 
iMhind  the  articulation  with  the  tibia  (Fig,  83,  5). 

The  Calc[uieo-astrag«loid  Articulation  has  external,  potUricr, 
and  initrotSMUi:  ligaments.  The  ei^Uritat  is  a  abort  band  pSHiiig 
obliquely  backwards  from  the  aide  of  the  aatragaluB  to  the  vppm 
margin  of  tlie  greater  process  of  the  os  calcis.  The  jmiterior  ia  placed 
between  the  posterior  parts  of  the  two  bones,  close  to  the  groove  in 
the  astragalus  through  which  the  tendon  of  tbe  flexor  longns  polliou 
passea.  The  interomeous  ligament  will  be  seen  when  the  joint  is 
opened.  It  is  a  strong  thick  band,  pasaing  from  the  groore  between 
the  two  inferior  articular  aurfaces  of  the  astragalus,  and  the  oor- 
reaponding  groove  lietween  tbe  two  convex  atticnlar  sui&cea  on  the 
superior  aspect  of  tbe  calconeum. 

The  tendon  of  the  lilnalit  postiaa  is  to  l>e  fully  traced  out  now,  and 

Fig.  S4.— Intfrnnl  view  of  tlic  anktc-joint  ((mm  Wilaon). 

1.  Inlemal  niallcolu)  of  the  tdbia.  7.  Aotcriar  ligament. 

2,2.  Aatragalus.  S.  Tcnilo  Actullia;  a  (null  bunk  is 

5.  0»  calcis.  Hcii  intetposcd  between  thia 
i.  Scaphoid  bonr.  tcoiJOD  nnd  tbo  posterior  tnbov 

6,  iDtemal  cuneiform  boue.  osity  of  the  (m  cakii. 
G.  Intcnul  lateral  or  deltoid  ligomenl. 

Fig.  So.— Eitcmal  tiow  of  the  nnklc-joiut  (from  Wiiaoo). 

1.  Tibia.  lateml  ligament attarbed  tothe 

2.  Eitlcmal  maUoolua  of  the  fibule.  aatragalus. 

3.  3.  A.t™galu».  '  ■  I"  "'"'die  faaoiculus  «tl«eh«d  to 
».  ""CBiriB.  g  j,j  ,,ogterior  fascicului  attached 
9.  Cuboid  bone.  lo  ,i,e  artragalQi. 

A  .^(«riar&acioalns  of  the  external        Q.  Atitcciarligamsntof  tbeaoklB. 


Fig.  86. 
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will  be  fbniul  to  have  a  fibTo-cartilage  developetl  in  it  where  it  paasea 
onileT  the  head  of  the  astra^ua,  and  be  principally  attached  to  the 
taberoei^  of  the  scaphoid  bone  and  the  adjacent  internal  cuneiform 
bone,  giving  alipe  also  to  all  the  adjticent  bones  of  the  tarsus  (with  the 
exception  of  the  astiagalua),  and  to  the  second, 
third,  and  fourth  metataraal  bones.  These  must 
be  lemoved  to  see  the  true  lif^amenta  of  the  joints. 

Iiigamenta  of  the  Tarsus.  On  the  dorsal 
Aspect  of  the  remaining  tarsal  bones  wilt  be 
found  a  number  of  short  bands  or  ftbres  which 
pass  between  adjacent  bones,  and  have  received 
names  as  ligaments  accordingly. 

On  the  plantar  aspect  there  ore  similar  liga- 
ments, three  only  of  which  are  worthy  of  special 
notice,  viz.,  the  long  and  short  calcnneo-cuboid 
ligaments,  and  the  calconeo- scaphoid  ligament. 

The  Iioa^  Calcaneo- Cuboid  Ligament 
^Sg,  86,  4) — lignmentum  loTVfUTn  planta — is  a 
bnud  ligament  wliich  has  been  already  Been  in 
the  dissection  of  the  sole  of  the  foot,  It  is 
extensively  attaclied  to  tlie  under  surface  of  the 
M  calcia  in  fmnt  of  the  tuberosities,  and  posses 
foTwaid  to  be  attached  to  the  {wsterior  margin 
of  the*  peroneal  groove  in  the  cuboid  bone. 
Some  of  the  fibres  pass  on  over  the  tendon  of 
the  peroneus  (to  which  they  foroi  a  sheath),  and 
«re  attached  to  the  bases  of  the  second,  third,  and  fotirth  metatarsal 
bones. 

The  Short  Calcaneo -Cuboid  Idgrament  (Fi^.  8G,  5)  lies  to  the 
inner  side  of  the  long  ligament,  and  is  more  deeply  placed.  It 
Teaches  from  the  tubercle  on  the  under  surface  of  the  greater  process 


Fig.  8C.— Ligaments  of  the  tote  of  the  foot  (from  M'ikon) 


I.  0*  calcis. 

I.  Aitngalua. 

}.  Tuberosity  of  the  iranhoiil  bone. 

1.  Long  cairn nco-cuboid  ligament. 

S.  Part  of  the  short  calcaneo-cubaid 

ligHmcnt. 
S.  Colconcc-scnphoid  ligament, 
T.  Plantar  tireal  lignnienti. 
B,  B.  Tendon  of  tht  peroneus  longu* 

muscle. 
9,  9.  Plitntnr  taisa-motatoraal  lign- 


10.  Plnntar    ligumcnt  of   the  n 

torso  -  phnlnngwil  nrtioulation 
of  the  great  toe;  tlie  same 
lignmcut  is  seen  on  tha  otber 


13.  lalernl  lignments  of  the  pha. 
langeB  of  the  great  toe;  tha 
flame  ligameDts  are  ae^u  on  Uia 
othsr  toes. 
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of  the  08  calcis,  to  the  under  surface  of  the  cuboid  behind  the  peroneal 
groove. 

The  CcUlcaneo- scaphoid  Ligament  is  a  broad  band  of  yeUow 
elastic  ligament  stretching  between  the  lesser  process  of  the  calcaneum 
(8U8teHt€tculum  tall)  and  the  tuberosity  of  the  scaphoid  bone.  It 
perfoinis  the  important  function  of  supporting  the  head  of  the  astra- 
galus, which  rests  upon  it,  and  in  this  is  assisted  by  the  tendon  of 
the  tibialis  posticus,  which  passes  immediately  beneath  it.  The 
upper  surface  of  the  ligament  is  covered  with  the  synovial  membrane 
of  the  astragalo-scaphoid  articulation. 

Numerous  iHterossemis  ligaments  bind  the  bones  of  the  tarsus  firmly 
together,  and  will  be  seen  when  the  joints  are  opened. 

The  Metatarsal  Bones  (Fig.  86,  9)  are  connected  with  the  tarsus 
by  strong  dorsal,  plantar,  and  interosseous  ligaments. 

The  dorsal  ligaments  are  one  to  each  metatarsal  bone  from  the  tarsal 
bone  with  which  it  articulates  ;  but  the  second  metatarsal,  in  addition 
to  its  ligament  from  the  middle  cuneiform,  has  extra  slips  from  the 
internal  and  external  cuneiform  bones,  between  wliich  its  base  is 
wedged. 

The  plantar  ligaments  are  less  regular,  and  are  united  with  the 
slips  from  the  calcaneo-cuboid  ligament. 

The  interosseous  ligaments  are  short  strong  bands,  and  vary  slightly 
in  different  subjects.  There  is  always  one  between  the  internal 
cuneiform  and  the  second  metatarsal  bone ;  a  second  may  exist 
between  the  external  cuneiform  and  the  same  metatarsal  bone  ;  and 
a  third  between  the  external  cuneiform  and  the  fourth  metatarsal 
bone. 

Transverse  dorsal,  plantar,  and  interosseous  ligaments  connect  the 
bases  of  the  metatarsal  bones. 

The  Synovial  Membranes  (Fig.  87)  of  the  foot,  including  the 
ankle-joint,  are  seven  in  number,  and  will  be  seen  by  opening  the 
several  joints  in  succession. 

The  1st  is  the  synoviid  membrane  of  the  ankle  (i)  reflected  over 
the  upper  surface  of  the  astragalus,  and  upon  the  ligaments  to  the 
articular  surfaces  of  the  tibia  and  fibula  ;  it  passes  also  between  the 
tibia  and  fibula  into  the  inferior  tibio-fibidar  articulation. 

The  2nd  synovial  membrane  lines  the  posterior  calcaneo-astragaloid 
articulation  (11). 

The  3rd  synovial  membrane  covers  the  head  of  the  astragalus  and 
the  concave  surface  of  the  scaphoid,  being  prolonged  backwards  into  . 
the  anterior  calcaneo-astragaloid  articulation  (iii). 

The  strong  interosseous  Ivgara^mt  connecting  the  under  surface  of 
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the  utngaliu  and  the  opper  nii&ce  of  the  os  colcig  will  now  be 
Men.  It  is  attached  to  the  deep  groove  found  between  Qie  two 
•rticalAtiona  in  each  bone.  Aninttnwaouf  ligament -will  also  be  mco, 
vhea  the  astragalus  ia  diiplsced,  paanng  bom  the  oppei  bolder 

Fig.  87. 


calcie  to  the  cnboid  and  BCt^h<Hd 

The  4th  synovial  membtane  (it)  is  placed  between  the  greatsr 
pn>ceea  of  the  os  calcia  and  the  bacl:  of  the  cuboid  bone,  and  when 
it  is  opened  the  peculiar  manner  in  which  the  two  bonea  are  locked 
together  will  be  seen.  An  iTdemaeoiu  ligaToent  will  be  found 
^between  the  oa  calcis  and  cuboid  bone  to  the  inner  side  of  the 
«jmoTial  cavity. 

The  5th  synovial  membrane  (t)  is  between  the  scaphoid  and 
the  thiee  cuneifonn  boncB,  and  will  be  found  to  pass  between  the 
TBiddle  and  external  cuneifonn  bones  to  their  anterior  aur&cei,  and 
the  bases  of  the  second  and  third  metetarsal  bones  (vn).  It  is  also 
prolonged  into  the  articulations  between  the  second,  third,  and 


Fig.  87.— Section  U 

1.  Tibia. 

2.  Aitiagaliu. 

3.  Calcaneum. 

4.  Srophoid. 

5.  Cuboid. 

6.  Eiternal  cuneifonn. 

7.  u: 


KTcn  STnoTial  membmiiM  of  the  foot  (fnm 
WiUon). 

8.  InUmal  cuneiform. 

9.  Fint  metatnml. 

10.  Second  metatUMj. 

11.  Thin)  tnetatBrwI. 

12.  Fourth  metatanal. 

13.  Fifth  metaUml. 
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fourth  metatarsal  bones  (ix),  and  sometimes  into  that  between  the 
«xtenial  cnneiform  and  cuboid  bones,  in  which  case  an  interosseous 
ligament  often  existing  between  the  external  cuneiform  and  the 
fourth  metatarsal  bone  is  wanting. 

Interosseous  ligaments  will  be  found  between  the  scaphoid  and  cuboid 
bones  ;  between  the  internal  and  middle  cuneiform  bones  ;  between 
the  middle  and  external  cuneiform  bones ;  and  between  the  external 
ctmeiform  and  cuboid  bones. 

The  6th  synovial  membrane  (vin)  will  be  found  between  the  front 
of  the  cuboid  bone  and  the  bases  of  the  fourth  and  fifth  metatarsal 
bones,  and  entering  the  articulation  between  them. 

The  7th  is  a  separate  synovial  membrane  (vi)  for  the  first 
metatarsal  bone,  being  placed  between  it  and  the  internal  cuneiform 
bone. 

Surgery.  —The  shape  of  the  articulations  should  be  particularlj 
noticed  with  reference  to  the  several  amputations  about  the  foot.  At 
the  ankle  the  astragalus  is  locked  between  the  projecting  malleoli, 
and  it  is  only  by  dividing  the  lateral  ligaments,  by  the  side  of  the 
astragalus  and  outside  the  joint  altogether,  that  the  bones  can  be 
separated,  as  in  Syme's  or  Pirogoff's  amputations. 

The  astragalo-scaphoid  and  calcaneo-cuboid  articulations  will  be 
•een  to  be  nearly  in  the  same  line,  and  are  easily  opened  in  Chopart's 
amputation.  The  guides  for  this  operation  are  the  tubercle  of  the 
•caphoid  bone  on  the  inner  side,  and  a  point  midway  between  the 
external  malleolus  and  the  fifth  metatarsal  bone  on  ihe  outer  side, 
where  occasionally  a  projection  may  be  felt  If,  in  performing  this 
operation,  the  articulation  in  front  of  the  scaphoid  should  be  opened 
by  mistake,  the  operator  would  at  once  sec  the  three  articular  surfaces 
for  the  ctmeiform  bones,  instead  of  the  single  globular  surface  of  the 
astragalus. 

The  operation  of  disarticulating  the  metatarsus  from  the  tarsus 
(Hoy's  or  Lisfranc's  amputation),  is  rendered  very  difficult  by  the 
fact  that  the  base  of  the  second  metatarsal  bone  is  firmly  wedged 
between  the  internal  and  external  cuneiform  bones,  projecting  farther 
into  the  tarsus  than  the  other  bones,  and  being  also  attached  to 
the  internal  cuneiform  by  a  strong  interosseous  ligament.  In  ampu- 
tating at  this  point  therefore,  after  opening  the  articulation  of  the 
first  and  three  outer  metatarsal  bones,  it  is  necessary  to  thrust  the 
point  of  the  knife  between  the  internal  cuneiform  and  second  meta- 
tarsal bones  to  divide  this  ligament,  or  there  will  be  danger  of 
^in^gsaag  Bwmy  the  iotemAl  cuneiform  bone.    The  articulations  are 
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placed  obliquely,  that  of  the  filth  being  posterior  to  that  of  the  fint 
metataxaal  bone,  the  bases  of  both  these  bones  forming  the  goides  to 
the  Burgeon. 

The  articulations  between  the|  metatarsal  bones  and  the  phalanges, 
and  between  the  phalanges  themselves,  are  similar  to  those  in  the 
hand,  but  on  a  smaller  scale,  and  therefore  more  difUciilt  of  dissec- 
tion. Reference  maj  be  made  to  the  hand  for  their  deseriptioiu 
{V%d€  p.  78.) 


I 
I 

O 


z 


o 


♦.   ^i,iV^  -5    §    3    »§   3   33*§    S    S  Si's    S«-=! 


tii 


j  3  ii  j 


llli  111  331  illi.-.  .-.„„, 

IIJliilillUllJlBlJ 
"ih 


tJI|iJifiMili|k||IJI|i|lil 

iSs  g  s  e  Es  s  g  s  3  ga  8 Baa  aaSSSei^ 
"I 


ilillll 
il:5.JI: 


I  111  i  1 1 II  lilliii!  1 1  It  UiJiU  I, 


PART  m. 


DISSECTION  OF  THE  ABDOMEN, 

[The  Student  is  reqxusted  to  read  the  *  Ijitrodtiction  *  before  commencing 
the  dissection,  unless  he  has  done  so  previously.] 

Surgery. — Before  the  subject  is  tied  up  for  the  dissection  of  the 
perinsdum,  the  student  should  practise  the  operation  of  introducing 
the  catheter. 

In  the  case  of  the  Male  Subject  the  o])erator  should  stand  on 
the  left  side  of  the  body,  and  having  oiled  a  jierfectly  smooth  and 
clean  staff  or  sound,  should  grasp  the  end  of  the  penis  with  the 
left  hand,  and  draw  it  upwards  so  as  to  stretch  the  urethra  whilst 
introducing  the  instrument.  The  sound  is  to  be  held  lightly  in  the 
light  hand,  and  is  to  be  passed  at  first  along  the  fold  of  the  groin, 
but  when  it  has  entered  the  uretlira  for  a  few  inches  it  is  to  be 
brought  parallel  to  the  median  line  of  the  body.  The  introduction 
of  an  instrument  is  more  difficult  on  the  dead  than  on  the  living 
body,  owing  to  the  want  of  the  mucous  secretion  of  the  urethra  and 
the  relaxed  condition  of  the  canal ;  and  it  is  advisable  therefore  to 
withdraw  the  instrument  and  oil  it  afresh  if  any  obstruction  should 
occur. 

When  an  obstruction  to  entering  the  bladder  occurs,  the  left  hand 
should  be  placed  upon  the  perineum  at  the  point  to  which  the  staff 
has  reached,  and  may  be  made  to  grasp  the  urethra  and  guide  the 
instrument  in  its  right  course. 

When  the  point  of  the  staff  has  passed  the  bulb,  the  handle  is  to 
be  depressed  between  the  thighs,  and  the  point  of  the  instrument  will 
probably  enter  the  bladder.  If  it  is  found  impossible  to  depress  the 
handle,  the  student  may  be  certain  that  he  has  failed  to  pasa  the 
triangular  ligament,  and  should  be  very  gentle  in  his  manipulations, 
cr  he  will  very  probably  perforate  the  bulb.  By  a  series  of  very 
CBUtioaB  efforts,  aided  by  the  left  band  on  \)b&  -^^tiusaum^  the  staff 
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may  at  least  be  passed,  or  if  an  organic  stricture  should  exist,  it  will 
be  necessary  to  use  a  smaller  instrument. 

When  the  handle  of  the  instrument  can  be  depressed  between  the 
thighs,  the  student  may  judge  of  its  having  entered  the  bladder  by 
the  readiness  with  which  it  passed,  and  by  the  ease  with  which  tlie 
end  of  the  staff  can  be  rotated  in  the  bladder.  In  all  cases,  howerer, 
it  is  advisable  for  the  student  to  introduce  his  left  fore-finger  into 
the  rectum,  in  order  to  ascertain  that  the  instrument  is  not  in  a 
false  passage,  and  also  in  order  to  appreciate  the  thickness  of  the  coats 
of  tlie  bladder,  the  size  of  the  prostate,  and  the  course  the  catheter 
would  take  on  the  living  body. 

In  the  Female  Subject  it  will  be  advisable  to  examine  the 
position  of  the  urethra  by  separating  the  labia,  before  attempting 
to  introduce  an  elastic  catheter.  It  will  be  seen  that  tlie  orifice 
of  the  urethra  is  separated  from  the  clitoris  by  the  space  known  aa 
the  vestibule,  and  that  it  is  close  above  the  entrance  to  the  vagina. 
To  pass  the  catheter,  the  student  should  stand  on  the  right  side 
of  the  subject,  and  having  passed  the  left  fore-finger  between  the 
thighs  and  labia,  should  place  it  at  the  anterior  edge  of  the  orifice 
of  the  vagina  ;  the  flexible  catheter  being  then  passed  along  the 
fore-finger  can  be  slightly  raised  so  as  to  enter  the  urethra,  and 
will  be  felt  in  its  passage  through  that  canal  by  the  finger  at  the 
orifice  of  the  vagina.  It  will  be  well  to  practise  the  operation 
once  or  twice  with  the  parts  exposed  to  view,  and  then  to  repeat 
it  with  a  cloth  thro>vn  over  the  pubes,  as  would  done  in  actual 
practice. 

The  PEBU^iEUM. 

[The  perinaeum  is  now  to  be  fully  exposed  by  bringing  the  buttocks 
of  the  subject  to  the  edge  of  the  table,  where  they  are  to  be  raised 
upon  a  block.  The  thighs  are  then  to  be  flexed  upon  the  abdomen, 
with  the  legs  bent ;  and  the  body  is  to  be  secured  upon  the  taUe 
with  a  cord  passing  beneath  it  from  one  knee  to  the  other,  a  block 
being  placed  lengthways  between  the  knees  to  keep  them  si&ciently 
apart  The  staff  is  to  be  retained  in  the  male  urethra,  and  secured 
in  its  place  by  tyin^  a  loop  of  string  round  the  penis  and  {isstening 
it  to  the  handle  of  tne  staff.] 

External  Appearancea. — In  the  male  the  skin  is  of  a  darker 
tint  than  that  of  the  rest  of  the  body,  and  is  more  or  less  covered 
with  hair,  which  should  be  removed.  In  front  will  be  found  the 
scrotunij  containing  the  two  testes,  and  obscuring  at  present  the 
root  of  the  penis  and  deeper  portion  of  the  UR^^boAi.  ^^kSb^sA  ^^^ 
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sexotom  is  the  anui  or  orifice  of  the  bowel,  and  between  the  two 
is  the  true  perinasum,  which  will  be  seen  to  be  marked  by  a  median 
xaph&  Around  the  anus  the  akin  is  thrown  into  folds,  which,  if 
enlaiged,  form  one  variety  of  external  piles.  By  drawing  the 
uma  alighly  open,  a  white  line  will  be  seen,  marking  the  junction 
of  the  akin  with  the  mucous  membrane,  and  corresponding  to  the 
aepaiation  between  the  internal  and  external  sphincter  musclea 
(Hilton). 

In  ihe  female  (Fig.  92)  the  scrotum  may  be  considered  to  be  split 
in  the  median  line,  to  form  the  two  labia  majora,  which  however 
consist  simply  of  cellular  tissue  and  fat,  and  are  continuous  above 
with  the  mons  Veneris,  a  thickened  portion  of  the  integument  over 
the  pnbes  (only  partially  seen  in  this  view).  The  labia  are  united 
in  front  by  the  anterior  commissure  ;  they  bound  the  vulva  and  are 
continued  backwards  to  the  anterior  boundary  of  the  perinssnm^ 
where  they  are  united  by  the  posterior  commissure.  In  a  female 
who  has  not  borne  children,  a  small  transverse  fold  of  mucous 
membrane  may  be  seen  just  within  the  posterior  commissure^ 
which  is  called  the  fourctiette,  and  between  the  two  is  the  foua 
nomicuiaris. 

By  separating  the  labia  the  clitoris  will  be  seen  at  the  upper  part 
of  Uie  vulva,  resembling  a  diminutive  penis  in  appearance  and 
structure,  and  ha\nng  a  small  and  ill-defined  glans  and  prepvM, 

The  nymphce  or  laMa  minora  extend  obliquely  downwards  from 
each  side  of  the  clitoris,  being  connected  both  with  the  oigan  itself 
and  its  prepuce,  and  are  lost  in  the  labia  majora  and  wall  of  the 
vagina  below. 

The  vestibule  is  a  triangular  interval,  with  the  apex  at  the  clitoris 
and  the  base  at  the  orifice  of  the  vagina,  tlie  sides  being  formed  by 
the  nympheo.  An  inch  below  the  clitoris  is  the  meatus  uriTuurius, 
which  is  slightly  prominent,  and  is  placed  immediately  above  the 
orifice  of  the  vagina. 

The  entrance  of  the  vagina  may  be  more  or  less  occluded  by  a 
hymen,  which  is  a  reduplication  of  mucous  membrane,  usually  of  a 
creacentic  form  with  the  concave  border  upwards.  The  caruneulat 
myrtiformes  are  three  or  four  little  projections  from  the  vaginal  wall 
behind  the  hjrmen,  and  are  independent  of  that  membrane.  On  each 
side  of  the  vagina  immediately  in  front  of  the  hymen,  or  ijts  remains, 
are  the  orifices  of  the  vulvo-wiginal  glands  or  glands  of  Bartholin. 
The  <mfice8  of  numerous  sebaceous  folHcles  will  also  be  found 
scattered  over  the  vulva^ 

The  traepsrinmum  of  the  female  la  between  the  posterior  commis- 
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sore  of  the  labia  and  the  anal  orifice,  and  is  from  an  inch  to  an  inch* 
and-a-half  long,  but  becomes  considerably  elongated  duzing  labour. 
The  Unger  should  be  introduced  into  the  vagina  to  ascertain  the 
position  and  condition  of  the  cerriz  and  os  uteri 

Boundaries  of  the  Perinaomn. — ^These  are  the  same  in  both 
sexes,  and  can  be  best  ascertained  by  placing  a  pelvis,  on  which  the 
ligaments  are  preserved,  in  the  same  position  as  the  subject,  when 
the  space  under  examination  will  be  seen  to  correspond  with  the  in- 
ferior aperture  of  the  pelvis.  In  front  is  the  symphysis  pubis,  with 
the  divergent  rami  extending  to  the  tuberosities  of  tiie  ischia,  which 
form  the  lateral  boundaries.  Posteriorly  the  great  sacro-sciatic  liga- 
ments extend  to  the  sacrum,  but  in  the  recent  subject  the  margins 
of  the  glutei  mftximi  muscles  overlap  these  and  reach  to  the  coccyx, 
which  is  the  posterior  limit  of  the  space. 

The  perinseum  has  been  generally  considered  to  resemble  the 
heraldic  lozenge,  but  has  more  aptly  been  compared  to  an  inverted 
ace-of-hearts  (Thompson).  The  inferior  aperture  of  the  pelvis  is 
larger  in  the  female  than  in  the  male,  but  considerable  variation  in 
the  space  between  the  rami  of  the  pubes  will  be  found  in  difCeient 
individuals. 

The  perinssal  space  may  be  conveniently  divided  into  halves,  by  & 
line  passing  from  the  anterior  border  of  one  tuberosity  of  the  ischium 
to  the  other  ;  the  anterior  or  urethral  half  contains  the  urino-genital 
organs,  and  the  posterior  or  rectal  half  the  lower  extremity  of  th& 
boweL 

Po6T£RioB  Space  in  both  Sexes. 

[A  little  cotton-wool  is  to  be  introduced  into  the  rectum,  and  the 
anus  is  then  to  be  carefully  sewn  up,  the  stitches  being  placed  as  near 
the  white  line  mentioned  above  as  possible.  A  transverse  incision  is 
then  to  be  made  in  front  of  the  anus,  connecting  the  two  tuberosities, 
and  a  similar  one  across  the  lower  extremity  of  the  coccyx.  These 
are  to  be  joined  by  incisions  carried  round  the  anus  as  near  the 
sutures  as  possible,  and  the  skin  ia  to  be  reflected  on  each  side.] 

The  Sphincter  Ani  (Fig.  88,  i6)  (external)  surrounds  the  anns 
and  is  close  beneath  the  skin.  It  consists  of  two  symmetrical  halves, 
which  are  attached  to  the  tip  of  the  coccyx  behind,  and  meet  in  front 
of  the  anus  at  the  *  central  point  of  the  perinaoum.'  The  external 
sphincter  controls  the  lower  end  of  the  bowel,  and  is  iupplied  by 
the  inferior  hsemorrhoidal  nerve  and  by  a  branch  of  the  fourth  sacral 
nerve. 

The  Intenud  Sphincter  cannot  be  seen  at  ]^iea«iiV   WS&t&ssc^^^ 
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« tidckened  band  of  the  onstriped  circular  fibres  of  the  rectum,  and 
diflfexa  therefore  in  structure  from,  the  external  sphincter,  which  is  a 
voluntary  muscle. 

[The  edge  of  the  gluteus  niaximus  is  now  to  be  defined,  since  it 
forms  the  boundary  of  the  dissection ;  it  will  be  found  extending 
obliquely  upwards  and  outwards  (in  this  position]  &om  the  tip  ol 
the  coccyx.  The  fat  filling  the  space  between  the  anus  and  tiie  edge 
•of  the  muscle  is  to  be  carefully  removed  piecemeal,  care  bein^  tafc^ 
to  preserve  the  inferior  hasmorrhoidal  vessels  and  nerve  which  run. 
nearlv  transversely  towards  the  bowel,  and  also  a  little  branch  of  the 
fourth  sacral  nerve  near  the  posterior  part  of  the  space,  or  ischio- 
xectal  fossa.] 

The  Ischio-rectal  Fossa  (Fig.  88)  is  the  space  on  each  side  of  the 
Tectum,  bounded  behind  by  the  gluteus  maximus  muscle  and  great 
jsacro-sciatic  ligament,  in  front  by  the  pubes  and  triangular  ligament. 
Its  deep  boundaries  are,  on  the  inner  side  the  levator  ani  muscle, 
which  slings  the  rectum,  and  has  an  oblique  direction  towards  the 
middle  line  ;  and  on  the  outer  side,  the  obturator  intemus  lying  on 
the  internal  surface  of  the  thyroid  foramen.  Both  these  muscles  are 
covered  by  processes  of  fascia  derived  from  the  pelvic  fascia ;  that 
covering  the  obturator  muscle  being  called  the  obturator  fasciaf  and 
that  upon  the  levator  ani  being  the  anal  fascia  (see  diagram  of  pelvic 
fascia).  When  the  finger  is  pushed  into  this  space,  it  is  prevented 
from  entering  the  pelvis  by  the  reflection  of  tlus  fascia  upon  the  two 
muscles,  and  externally  the  fossa  corresponds  to  the  space  between 
tlie  anus  and  the  tuber  ischii. 

The  ischio-rectal  fossa  is  filled  with  loose  granular  fat,  which  is 
traversed  by  the  inferior  hsemorrhoidal  vessels  and  nerve.  On  the 
outer  side  of  the  space  and  behind  the  margin  of  the  pubes  the  pndic 
vessels  and  nerves,  which  afterwards  pass  forward  through  the 
anterior  part  of  the  space,  can  be  felt  enclosed  in  a  tube  of  flEiscia, 
xmd  it  is  here  that  the  artery  can  be  effectually  com2)ressed  in  cases 
of  hsemorrhage  after  lithotomy. 

Surgery. — The  tissues  in  the  ischio-rectal  fossa  are  more  or  less 
involved  in  the  several  forms  of  fistula  in  ano,  and  the  sphincter  ani, 
together  with  some  of  the  fat  and  a  small  branch  of  artery,  will  be 
•divided  in  the  ordinary  operation  for  the  cure  of  that  affection.  In 
the  operation  of  lateral  lithotomy  the  left  ischio-rectal  foesa  is  cut 
into,  and  care  has  to  be  taken  not  to  injure  the  rectum  on  the  inner, 
or  the  pudic  artery  on  the  outer,  side  of  the  space. 

The  Levator  Ani  Muscle  (Fig.  88,  i8)  arises  within  the  pelvis, 
Mng  Attached  to  the  back  of  the  os  pubis,  to  the  spine  of  the  isdiium. 
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and  to  the  pelvic  fascia  betveen  those  points  It  is  nov  aeea  at  its 
intertion  into  the  central  line  of  the  perimemn,  when  it  meeta  ita 
fellow  of  llie  opposite  side  both  in  front  of  and  behind  the  rectum  ; 
it  is  inserted  also  into  the  side  of  the  rectum,  tutd  into  the  anterior 
sni&ce  of  the  extremity  of  the  coccyx  with  the  opposite  muscle. 

The  levator  ani  supports  the  pelvic  visceta,  and  when  in  contno- 

tion,  tends  to  prevent  the  expulsion  of  their  contents.     It  may  alao 

Fig.  88. 


be  consideitd  as  on  exttaoniinaty  muscle  of  expiration,  since  it  acta 
upon  the  viscera  in  opposition  to  the  diaphragm.  It  is  gapphed  by 
the  fourth  sacTsl  nerve. 

The  Inferior  Heemorrhoidal  Artery  (Fig  68,  13]  arues  from 
the  pudic  arterj  under  cover  of  the  ischium,  and  t^es  a  nearly 


Fig.  88.— Superfleifll  diucction  of  male  perinicum  (drawn  by  J.  T.  Qraj). 
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tmiurrexBe  course  inwards  to  the  anus  and  lower  end  of  the  leetiim, 
irheze  it  anastomoses  with  the  middle  hsomorrhoidal  bxandi  of  the 
internal  iliac  Venm  comitei  take  the  same  course  as  the  artery^  and 
join  the  pudic  ydn. 

The  Inferior  Hsemorrhoidal  Nerve  (Fig.  88,  13)  is  a  branch  of 
the  internal  pudic  nerve,  or  may  arise  separately  from  the  lower 
XMrt  of  the  sacral  plexus.  In  the  latter  case  it  takes  the  same  course 
as  the  pudic  nerve  and  is  contained  in  the  same  sheath  of  fiiscia. 
The  nerve  takes  a  nearly  transverse  course  in  the  perinaeunii  lying 
auperficially  to  the  inferior  hsemorrhoidal  vessels,  and  is  distributed 
to  the  external  sphincter  and  skin  of  the  anus,  giving  a  branch 
forward  to  join  the  superficial  perinssal  nerves. 
.  The  Perinaal  Branch  of  the  fourth  sacral  nerve  is  of  small  size  and 
not  readily  seen.  It  appears  at  the  side  of  the  coccyx  by  piercing 
the  coccygeus  muscle,  and  is  distributed  to  the  external  sphincter, 

Antebioh  Sfacs  in  the  Malk. 

[The  scrotum  being  drawn  up  with  hooks,  an  incision  ia  to  be 
made  in  the  median  line,  extending  from  the  central  point  of  the 
perinssum  to  within  three  inches  of  the  extremity  of  the  nems.  The 
akin  is  to  be  reflected  to  each  side  and  the  testicles  hela  out  of  the 
way  with  hooks.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  perinsoum  is 
divisible  into  two  layers — superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  is  continuous  with  the 
fascia  over  the  body,  which  it  resembles,  but  is  peculiar  in  the  scrotum, 
since  involuntary  muscular  fibres  are  developed  in  it,  which  give  it  a 
pink  appearance  and  constitute  the  dartos. 

The  deqf  layer  of  superficial  fascia  (Fig.  88,  6)  is  brought  into  view 
by  the  removal  of  the  superficial  layer,  but  varies  considerably  in 
appearance  in  different  subjects,  being  a  distinct  membrane  in  thin 
subjects,  but  not  easily  defined  in  fat  ones. 

It  is  continuous  wiUi  the  deep  layer  of  fascia  of  the  groin,  and  is 
attached  on  each  side  to  the  front  of  the  rami  of  the  pubes  and  iiichiiim 
nearly  to  the  tuberosity.  It  then  makes  a  turn  around  the  trans- 
yersuB  perinsBi  muscle  on  each  side,  and  joins  the  deep  perinasal  fascia 
or  triangular  ligament.  A  pouch  is  thus  formed  containing  the  bulb 
of  the  urethra  with  its  surrounding  muscles,  vessels,  and  nerves,  and 
tius  is  divided  into  two  parts  by  an  incomplete  median  septum. 
This  pouch  is  of  importance  surgically  with  regard  to  extravasation 
of  mine.    If  eztravasation  sliould  occxa  from  rupture  of  the  bulboiia 
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or  adjacent  portion  of  the  urethra,  either  from  external  violence  or 
from  the  unskilful  use  of  a  catheter,  the  urine  is  effused  into  this 
pouch,  and,  being  prevented  by  the  arrangement  of  the  fascia  from 
running  back  to  the  anus,  and  by  the  attachment  of  the  fascia  to  the 
rami  of  the  pubes  and  ischium  from  extending  laterally  on  to  the 
thighs,  it  necessarily  distends  the  pouch  and  creeps  into  the  aaotoni 
and  groin. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinseal  vessels  and  nerves  dissected  out] 

The  Superficial  Perineeal  Artery  (b*ig.  88,  5)  is  a  branch  of  the 
internal  pudic,  and  arises  imder  cover  of  the  ramus  of  the  ischium  to 
run  forwards  and  inwards.  It  enters  the  pouch  of  fascia  by  piercing 
the  lower  border  of  the  triangular  ligament,  and  then  passes  over  or 
under  the  transversus  perinaei  muscle,  to  run  forwards  and  supply 
the  superficial  muscles  of  the  perinseum  and  the  integuments  of  the 
scrotum. 

The  Transverse  Perineeal  Artery  (Fig.  88,  1 1 )  is  a  branch  of 
the  internal  pudic  arising  immediately  in  front  of,  or  with,  the  pre- 
ceding vesseL  It  runs  towards  the  median  line  close  to  the  trans- 
versus muscle,  and  anastomoses  with  the  opposite  artery  and  with 
the  neighbouring  branches.  Vei7is  corresponding  to  the  arteries  open 
into  the  internal  pudic  vein. 

The  Superficial  Perineeal  Nerves  (Eig.  88)  are  two  in  number, 
and  are  branches  of  the  internal  pudic  nerve. 

The  external  or  posterior  (3)  nerve  has  a  short  course  in  the  ischio- 
rectal fossa,  where  it  gives  a  branch  to  the  anus.  It  then  pierces  the 
reflection  of  the  deep  layer  of  superficial  fascia,  and  gives  branches  to 
the  scrotum,  forming  a  junction  with  the  inferior  pudendal  nerve  of 
Soemmering. 

The  internal  or  anterior  (7)  nerve  accompanies  the  superficial 
perinseal  artery  either  over  or  under  the  transversus  perin^i  muscle, 
and  is  distributed  to  the  scrotum  near  the  median  line,  where  it 
unites  with  its  fellow  of  the  opposite  side,  giving  also  one  or  two 
small  branches  to  the  levator  anL 

The  Inferior  Pudendal  Nerve  (Fig.  88,  i)  (Soemmering)  is  a 
branch  of  the  small  sciatic  nerve,  which  pierces  the  deep  fascia  of  the 
thigh  alx)ut  an  inch  in  front  of  the  tuberosity  of  the  ischium.  It 
varies  a  good  deal  in  size  and  distribution,  but  generally  runs  inwazds 
and  forwards  to  the  scrotum  to  join  tlie  external  superficial  perinieal 
nerve. 

[The  superficial  vessels  and  nerves  are  to  be  iTontti  %»!^<^  «A^^ 
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miucles  dissected  out.  The  accelerator  nrinss  is  in  the  median  line^ 
the  erector  penis  parallel  to  the  ramus  of  the  pubes,  and  the  trans- 
Texms  perinsei  crosses  between  them  posteriorhr ;  the  muscles  thus 
hounding  a  triangular  space  in  which  a  part  of  the  triangular  liga- 
ment is  seen.] 

Saperficial  Muscles  of  the  Perinasum* 

The  Accelerator  TTrinee  (Fig.  88,  8)  {ejcunikUor  seminis  or  hutbor 
cavemotus)  is  a  single  muscle,  composed  of  two  symmetrical  halves 
xuiited  in  the  middle  line  by  a  delicate  fibrous  raph^.  The  fibres 
ar%H  from  the  central  point  of  the  pennicum  and  from  the  fibrous 
raph6  in  the  middle  line,  and  are  thus  inserted : — the  posterior  fibres, 
which  are  nearly  transverse  in  their  direction,  overlie  the  bulb  and 
are  lost  upon  the  triangular  ligament ;  the  middle  fibres  enclose  the 
urethra  and  corpus  spongiosum  ;  and  the  anterior  fibres  enclose  the 
entire  penis,  including  the  dorsal  vessels. 

The  Erector  Penis  (Fig.  88,  lo)  covers  the  eras  penis  on  the  ramus 
o  the  OS  pubis.  It  arises  from  the  anterior  and  inner  surface  of  the 
turberosity  of  the  ischium,  and  also  from  the  ramus  of  the  ischium, 
and  ends  in  an  aponeurosis  which  is  inserted  into  the  sides  of  the 
cms  penis. 

The  Transversus  Perineei  (Fig.  88,  14)  varies  in  size,  and  may 
be  divided  into  two  slips.  It  arises  from  the  inner  side  of  the  ramus 
of  the  ischium,  and  meets  its  fellow  muscle  of  the  opposite  side  in  the 
central  point  of  the  perinseum,  where  it  is  also  blended  with  the 
fibres  of  the  accelerator  urinse  and  sphincter  ani. 

The  action  of  the  accelerator  is  to  expel  the  contents  of  the  uiethia 
by  its  sudden  and  spasmodic  contraction.  It  is  not  put  in  action 
during  the  greater  part  of  the  act  of  micturition  ;  but  when  the  flow 
of  urine  has  ceased,  it  serves  to  eject  the  small  remaining  portion,  or 
may  be  used  to  arrest  the  fiow  of  urine  suddenly,  when  its  action 
gives  rise  to  considerable  pain.  Its  action  during  coition  is  expressed 
by  the  name  ejaculator  seminis,  and  its  anterior  fibres  assist  materi- 
ally in  producing  erection  of  the  penis  by  compressing  the  donal 
yein.  The  erector  penis  assists  somewhat  in  the  production  of 
erection,  by  compressing  the  corpus  cavemosum. 

Hnacxdar  Nerves  (Fig.  88,  9).  Passing  either  over  or  through 
the  transversus  perinsoi  muscle  will  be  found  branches  of  the  padie 
nerve,  which  arise  from  it  either  separately  or  in  common  wi^  the 
anterior  superficial  perinseal  nerve.  These  branches  are  distributed 
to  the  muscles  of  the  perinceum,  and  a  good-sized  branch  may  be 
followed  through  the  fibres  of  the  accelerator  urinsd  to  the  bulb  of 
tlie  imUuB  (Z^uibo-urethral  nerve  of  Cruveilhier). 
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Surgery. — The  triangular  space  enclosed  by  the  three  superficial 
muscles,  and  of  which  the  floor  is  fonned  by  the  triangular  ligament 
or  deep  perinseal  fascia,  is  important  surgically  as  being  the  point  to 
which  the  knife  reaches  in  the  incision  for  lateral  lithotomy.  In  the 
first  incision  the  surgeon  cuts  freely  through  the  superficial  structures^ 
dividing  the  superficial  perinseal  and  inferior  hsemorrhoidal  vessels 
and  nerves,  and  aiming  at  the  lower  part  of  this  space,  at  which 
point  the  finger  will  feel  somewhat  indistinctly  the  staff  in  the 
urethra.  The  deeper  incision  necessaiily  divides  the  transverse 
muscle  and  artery,  together  with  the  lower  part  of  the  triangular 
ligament,  and  enables  the  operator  to  reach  the  staff  in  the  mem- 
branous portion  of  the  urethra. 

It  should  be  noticed  how  the  small  space  between  the  anus  and 
the  bulb  of  the  urethra  can  be  increased  by  drawing  the  whole  penia 
upwards  ;  this  fact  is  of  importance  in  relation  to  median  lithotomy, 
which  is  performed  in  this  space,  and  in  which  operation  there  is 
some  risk  of  wounding  the  bulb.  It  is  obvious  that  any  cutting^ 
operation  in  the  median  line  of  the  perinseum  would  be  accompanied 
by  but  little  haemorrhage,  until  the  vascular  structure  of  the  bulb  or 
corpus  spongiosum  urethrse  was  reached, 

[The  accelerator  uruue  is  to  be  divided  in  the  middle  line,  and 
dissected  from  the  bulb  beneath  and  from  the  triangular  ligament, 
but  its  anterior  fibres  must  not  be  interfered  with.  The  transversua 
perinsei  is  to  be  removed,  and  the  erector  penis  detached  from  the 
Done  with  the  cms  penis,  which  will  be  seen  to  be  a  vascular  body 
attached  to  the  ramus  of  the  pubes  for  nearly  an  inch.  This  is  to  be 
drawn  forward,  a  branch  of  artery  going  to  it  being  carefully  pre- 
served ;  the  triangular  ligament  wufthen  be  exposed] 

The  posterior  part  of  the  Corpus  Spongiosum  TTrethrsB  (Fig. 
89,  6)  will  be  seen  to  be  a  dark,  vascular  body,  which  expands  to 
form  the  bulb,  immediately  in  front  of  the  triangular  ligament. 

The  Bulb  is  slightly  expanded  from  side  to  side,  and  consists  of 
two  halves  united  by  a  delicate  septum  of  fibrous  tissue.  It  is  closely 
connected  with  the  triangular  ligament,  with  which  its  delicate  fibrous, 
covering  is  continuous. 

The  Triangular  Ligament  of  the  urethra  or  Deep  PerinsBal 
7a»cis  (Fig.  89,  8)  is  a  strong  process  of  fibrous  tissue  stretching 
across  the  pubic  arch,  being  attached  to  the  rami  of  the  pubes  and 
ischium  on  each  side  behind  the  crura  penis. 

The  apex  of  the  ligament  is  connected  with  the  sub-pubic  liga* 
ment,  and  the  base  has  been  seen  to  be  continuous  with  the  deep 
layer  of  superficial  fascia  which  turns  around  the  trana^ecBtQA  ^0(snfisk\ 
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bat  it  ia  also  connected  with  the  central  point  of  the  p 
and  is  contiiinoiis  with  the  «nal  fucia  over  the  levator  mi  n 
(IV  170). 

About  aa  inch  below  the  pube«  the  urethra  perforates  the  tziu- 
gular  ligament,  with  which  it  it  ioBepaiahly  united,  and  above  thb 


point  are  the  openings  fur  the  dorsul  vessels  and  nerves  of  the  penla, 
the  vein  being  in  the  median  line  with  the  artery  and  nerve  on  each 
side,  the  last  moat  external. 

[It  ia  ELdvisable  not  to  proceed  anj  further  with  the  diaaeetion  of 
the  Uft  side  of  the  perinceum,  in  order  that  a  good  side  view  of  thin 
recion  mn^  be  obtained  in  a  subseijtient  dissection.  On  the  li^it 
side  the  triangular  ligament  ia  to  be  carefullj  detached  &om  the 
bone  and  from  its  attachments  below,  and  turned  towards  the  median 

«!)■ 

, .       ,     ,  6.  Bulb  of  urethra. 

.  ft  rru8  peni»  (cut).  7-  Artery  of  the  bulh. 

>.  PwUfl  ncrre.  8.  TiiuigutU'  ligament. 

1.  Deep   laver  of  niperficiul  tucia        9.  Compressor  urelhrai  miuele. 

(reflected).  10.  FoiitioDofCowper'aghutd  (ri^). 
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lioe  ;  the  tmlb  sliould  alao  be  drawn  over  to  the  left  aide  witli  the 
hookH,  so  as  to  increase  the  space  biou3[Ut  into  view  ai  maoh  as 
possible.] 

Parts  behind  the  Trl&ngtUar  ligament.*— These  are,  the 
deep  muscles  of  the  perinieum ;  the  membranous  portion  ot  the 
urethis  ;  Cowper's  glands ;  portions  of  the  pndic  artety  and  nerve  ; 
the  arterj  to  the  bulb  ;  and  the  doiaal  vein  of  the  penis.  Posterior 
to  these  is  the  pelvic  fascia  continuous  with  the  capanle  of  the 
prostate. 

Deep  Kusclea. — ^[usculiLr  fibres  having  a  tratiaverse  directioD, 
but  varying  considerably  in  size  and  distinctness,  will  be  seen  on  the 
removal  of  the  triangular  ligament.    These  form  the  compressor 
iirethrie,  but  the  lower  part  when 
very  distinct  may  be  called  the  deep  '=■ 

transverse  muscle. 

The  Compreaaor  vel  Con- 
atrictor  Urethra  (Fit^.  90,  7) 
(Gutiirie's  muscle)  arUu  from  the 
jwsterior  aspect  of  the  ramus  of 
the  pubes,  and  divides  into  two 
slips  which  run  inwards  tnins- 
versely  to  enclose  the  membranous 
portion  of  tlie  nretlini,  meeting  the 
opposite  mnscle  in  a  median  raphe,  ' 
and  being  expanded  upon  the  whole 
length  of  this  portion  of  the  canal. 
Circular  muscular  fibres  surround 
the  membranous  urethra  beneath 
the  compressor,  1iut  these  are  in- 
voluntary, sod  continuous  with  the  muscular  fibres  of  the  prostate 
(Ellis). 

Behind  the  lower  portion  of  this  muscle  near  the  midtlle  line  is 

*  TYte  triinguUr  ligromcat  ot  the  urethra  is  bv  som?  nuthon  aoid  (a  coiudit  of 

two  layen,  the  anterioT  beinz  the  deep  perinEoiil  fiucia,  and  the  posterior  the 
pelTio  fascia.  In  that  ease  the  Btructurc*  horn  enumerated  must  be  ogndderBd 
tu  lying  betireen  the  laj'pn  of  the  trian^lar  lij^itient. 

Fig.  90.— Posterior  viev  or  pubea  with  part  of  bladder  anJ  uioUira  attadied 
(from  Wilion). 

1.  Bodjofpubci.  6.  Proatate  gland. 

2.  Hamua.  7-  Tranarene  Sbm  of  the  oompranor 

3.  Obturator  in temuB  muscle.  urethnepaieingBbaTethenrcthra. 
6.  Portion  of  the  fundus  and  se:k  oC      8.  Similar  Obrv  passing  beiuath  tlu 
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situate  one  of  Cowper's  glands,  and  the  muscle  may  conceal  the  artery 
to  the  bulb  if  it  should  arise  lower  than  usuaL 

The  Deep  Transverse  Muscle  is  generally  merely  the  lower 
portion  of  the  preceding  muscle,  wliich  meets  its  fellow  of  the  opposite 
side  in  the  median  line  below  the  urethra. 

[The  muscular  fibres  are  to  be  divided  near  the  urethra  in  order  to 
see  one  of  Cowper's  glands,  and  the  pudic  artery  and  nerve  "with  their 
branches  are  to  be  followed  out.] 

Cowper^s  Glands  (Fig.  89,  lo)  are  close  to  the  membranous  portion 
of  the  urethra,  one  being  on  each  side  of  the  median  line,  and  are 
most  readily  found  by  tracing  to  each  gland  a  small  branch  from  the 
artery  to  the  bulb.  Each  gland  resembles  a  dried  pea  in  size  and 
shape,  but  consists  of  numerous  minute  lobules.  Although  the  gland 
is  so  close  to  the  membranous  urethra,  the  duct  opens  into  the  bulbous 
portion  of  the  canal,  being  nearly  an  inch  long  and  perforating  the 
floor  of  the  urethra  verj^  obliquely. 

The  membranous  portion  of  the  urethra  will  be  more  satisfactorily 
examined  aftem'ards  than  in  the  present  dissection,  but  opportunity 
should  be  taken  to  feel  the  staff  in  the  urethra  at  this  point,  since 
it  is  where  that  tube  would  be  opened,  on  the  left  side,  -in  the 
operation  of  lateral  lithotomy,  or  in  the  middle  line  in  the  median 
operation. 

The  Pudic  Artery  (Fig.  91,  9)  will  be  foimd  imder  cover  of  the 
pubic  arch.  It  ascends  behind  the  triangular  ligament,  and,  after 
giving  off  the  artery  to  the  bulb  and  the  arteiy  to  the  corpus  caver- 
nosum,  ends  in  the  dorsal  artery  of  the  penis. 

The  Artery  to  the  Bulb  (Fig.  89, 7)  is  a  good-sized  branch,  which 
is  generally  above  the  level  of  the  compressor  uretline  muscle.  It 
passes  transversely  inwards  to  supply  the  bulb,  to  reach  which  it  has 
to  pierce  the  triangular  ligament  close  to  the  middle  line.  It  generally 
gives  a  branch  to  the  Cowper's  gland  of  the  same  side. 

The  size  and  position  of  the  artery  to  the  bulb  vary  considerably, 
and  are  of  importance  with  reference  to  lateitd  lithotomy.  When 
the  origin  is  as  high  as  represented  in  Fig.  89  tlie  artery  must  be  free 
from  danger,  but  if  it  should  arise  lower  (and  it  is  occasionally  found 
in  tiie  ischio-rectal  fossa),  it  would  be  liable  to  be  cut,  when  from 
its  size  it  might  give  rise  to  troublesome  and  even  fatal  h Hemorrhage. 

The  Artery  to  the  Corpus  Cavemosum  (Fig.  91,  14)  is  a 
small  branch  which  enters  that  vascular  body  and  ramifies  in  its 
interior. 

The  Dorsal  Artery  of  the  Penis  is  the  termination  of  the 
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internal  pndic  It  aacenda  between  the  bone  and  the  cnis  penis,  and 
Hien  piercea  the  aiupensoir  ligament  to  reach  the  upper  sorbce  of 
the  organ,  where  it  will  be  aabeequentlf  traced. 

When  the  pudic  fatery  ia  small,  the  dorsal  arteries  are  derived 
from  the  trunks  of  the  internal  iliacs,  and  reach  the  penis  by  piercing 
the  triangolat  ligament  on  each  side  of  the  dorsal  vein. 

Fig.  91. 


The  Dorial  Vein  of  the  penis  will  afUrwnrds  be  seen  piercing  the 
pelvic  fascia  to  join  the  ptostatic  plexus  of  veins. 

The  Veini  correspondiDg  to  the  other  branches  of  the  pudic  artery 
take  the  same  contse  as  their  arteries,  and  open  into  the  podic 

The  Pudic  Nerra  (Fig.  89,  3)  lies  externally  to  the  pudic  artery, 


fig.  91. — Irteriea  of  the  perineum  (l 
iuper€cial  artnim  are  seea 

1,  The  ptniii  the  cnu  pem*  of  tha 

left  ride  ii  cut  through. 

2.  Accelerator  urinto  muBclo. 

3.  Erector  penia. 

4,  Anui,  Burrounded  by  the  iphincter 

6.  Bami  of  ischium  and  pubei. 

6.  Tub«ii>it]i  of  iachium. 

7.  Lf  CT  ucro-aciiitii;  Ugament. 

8.  Coccfi. 

9.  Internal  pudic  aiterr,  croniiig  the 

Rpiue  of  the  ijchiiim,  md  oitar- 


vm  WiIkid).    On  the  ri|At  rids  the 
on  the  left  the  deep. 
10.  Inferior  hicmoir) 

'zuei  Hrt^ryTgi 

perimei  muicle. 

12.  The  BBine  artery  an  the  left  tid« 

13.  Art«7  of  the  bnlb. 

H.  The  ute^  of  the  corpus  caremo- 
nun  snd  the  donal  utciy  of  tbs 
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and  is  only  brought  into  view  with  some  difficulty.  It  t^es  the 
same  course  as  the  artery,  and  ends  in  the  dorsal  nerve  of  the  penis, 
which  will  be  afterwards  dissected. 

[The  flaps  of  skin  should  be  carefully  sewed  together  before  the 
body  is  moved  from  its  position.] 

Anterior  Space  in  the  Female. 

[A  little  cotton-wool  is  to  be  inserted  in  the  vag:ina,  and  the 
margins  of  the  labia  majora  are  to  be  fastened  together  by  a  few 
stitcnes.  An  incision  is  then  to  be  carried  transversely  above  the 
junction  of  the  labia,  from  which  two  vertical  incisions,  as  near  the 
margin  of  each  labium  as  convenient,  are  to  be  prolonged  to  the 
central  point  of  the  perinaeum.  The  flaps  of  skin  can  now  be  re- 
flected Irom  the  middle  line,  supposing  the  transverse  incision 
behind  the  labia  to  have  been  already  made.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  female  pefinaaum 
resembles  that  of  the  male,  in  being  divisible  into  two  layers — 
superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  is  continuous  with  the 
fascia  of  the  body  generally,  and  usually  contains  much  fat,  forming 
the  labium. 

The  deep  layer  of  superficial  fascia  is  not  so  strongly  marked  as  in 
the  male,  but  has  the  same  connections.  It  is  continuous  with  the 
deep  fascia  of  the  groin,  and  is  attached  on  each  side  to  the  front  of 
the  rami  of  the  pubes  and  ischium,  nearly  to  the  tuberosity.  It  then 
makes  a  turn  around  the  transversus  perina}i  muscle  on  each  side, 
and  joins  the  deep  perinseal  fascia  or  triangular  ligament.     V,  p.  183, 

Owing  to  the  position  of  the  vulva,  the  deep  layer  of  superficial 
fascia  is  divided  in  the  middle  line  and  becomes  continuous  with  the 
sheath  of  the  vagina ;  and  thus  also  the  pouch  between  the  deep 
layer  of  superficial  fascia  and  the  triangular  ligament  (p.  172)  is 
divided  in  the  female  into  two  parts,  which  have  been  named  pudendal 
or  fnUvo-scrotal  sacs  of  Broca. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinaeal  vessels  and  nerves  dissected  out] 

The  Superficial  Perineeal  Artery  (artery  of  the  labium)  (Fig. 
92,  5)  is  larger  than  in  the  male.  It  is  a  branch  of  the  internal  pudic 
artery,  and  arises  under  cover  of  the  ramus  of  the  ischium  to  run 
forwards  and  inwards.  It  enters  the  pouch  of  fascia  by  piercing  the 
Jower  border  of  the  triangular  ligament,  and  then  passes  over  or 
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under  tiie  transvenoa  periiuei  mnacle  to  gnppty  the  mpetfidal 
muetitA  of  the  permnnm  and  the  lAbinm. 
The  Tnuuv«r*e  Artwjr  (Fig.  9S,  4)  is  a  bnuich  of  the  intenal 


pndic,  arisJDg  imtiiediaCely  in  front  of  or  with  the  preceding  v 
It  runs  towards  the  median  line  close  to  the  traaaventu  muMle, 
and  anaetomosee  with  the  opposite  artery  and  with  the  neighbouring 
branches.     Vtini  corresponding  to  the  arteries  open  into  the  internal 


Fig.  92.— The  fomalfl  jwrina 

1.  Pudic  artcrj'. 

2.  Branch  to  leTHtur  ani. 

3.  Inferior  haMnorrhoidal  irtcry. 

4.  IVanivBrie  artery. 

6.  Orcst  labial  (auperficisl  periniml) 

7.  Donal  artery  of  cUtorii. 

8.  Artery  or  bulb. 

9.  Arterj  to  crua  lUloridia. 

10.  Inlenor  biBmorThoidfll  uerve. 

11.  Pndic  nme. 

12.  Uiuculir  braDch. 

13.  iDtemaliuperflcialjieniuiwliicryc. 
11.  Eiteinal      (upeificiol      peiinaol 
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IT.  Bmill  Kudo 
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Savsgc'a '  Illustrationa.*) 
1, 18.  Uorral  nene  of  clitoris. 
I.  lUo-inguinal  Dcrra. 

Clitona. 
I.  Meatiu  urinariiu. 
.    Great  ucro-wiutic  liganoiit. 


T.    Tuberonty  of  ischium. 


ErecW  cliloridia. 
Triangular  hgament  (t 
Bioep*  and  1 — '  ■  — »^- 
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The  Superficial  PerinsBal  Nerves  (Fig.  92)  are  two  in  nnmbery 
and  are  branches  of  the  pudic  nenre. 

The  internal  or  anterior  (13)  nerve  runs  upwards  and  inwards, 
entering  the  pouch  of  fascia  and  being  distributed  to  the  posterior 
part  of  the  vulva. 

The  external  or  posterior  (14)  nerve  is  larger,  and  is  distributed  over 
the  superficial  muscles  of  the  perinseum,  forming  a  junction  with  the 
inferior  pudendal  nerve  of  Soemmering. 

The  Inferior  Pudendal  Nerve  (Soemmering)  (Fig.  92,  16}  is  a 
branch  of  the  small  sciatic  nerve,  which  pierces  the  deep  fascia  of  the 
thigh  about  an  inch  in  front  of  the  tuberosity  of  the  ischium.  It  is 
usually  of  small  size  in  the  female,  and  runs  upwards  and  inwards  to 
join  the  external  superficial  perinseal  nerve. 

[The  superficial  vessels  and  nen^es  are  to  be  turned  aside  and  the 
muscles  dissected  out  The  muscles  are  much  less  distinct  than  in 
the  male  perinseum,  and  it  is  impossible  to  trace  all  their  fibres 
without  maceration  and  preparation,  which  it  is  impracticable  for 
the  student  to  undertake  ;  he  will  be  able  to  make  out  sufiident 
however  to  assist  materially  in  following  the  description.] 

The  Perinaaal  Body  of  Savage  (Fig.  93, 14)  is  a  structure  peculiar 
to  women,  consisting  of  a  mass  of  elastic  tissue  placed  between  the 
orifices  of  the  vagina  and  rectum,  and  uniting  all  the  tissues  which 
meet  in  the  central  point  of  the  pcrina^um.  Its  use  appears  to  be  to 
allow  of  great  stretching  without  tearing  during  parturition. 

The  Superficial  Muscles  (Figs.  92  and  93  )  of  the  female  peri- 
nseum closely  resemble  those  of  the  male,  with  the  exception  that 
the  two  portions  of  the  central  muscle  (corresponding  to  the  accele- 
rator urime)  are  separated  by  the  vulva.  On  each  side  therefore 
of  the  viQva  will  be  foiuid  the  bulbo-cavemosus ;  lying  on  the  ramus 
of  the  pubes,  the  erector  clitoridis ;  and,  passing  from  the  tuber  ischii 
to  the  central  point  of  the  perinaeuni,  the  transversus  perinsei. 

The  Bulbo-Cavemosus  (sphincter  vaginae)  (Fig.  93,  5)  arises 
from  the  elastic  perinceal  body  between  the  anus  and  vagina,  two  or 
three  of  its  superficial  fibres  being  prolonged  into  the  spliincter  ani  ; 
also  from  the  reflection  of  the  deep  layer  of  superficial  fascia  (ischio- 
perinssal  ligament  of  Savage)  for  nearly  an  inch,  and  decussating  with 
the  inner  fibres  of  the  transversus.  The  fibres  of  the  muscle  are 
divisible  into  three  sets,  corresponding  to  those  of  the  accelerator 
nrinsa  of  the  male.  The  anterior  fibres  pass  forward  on  each  side  of 
the  Tulva  to  meet  those  of  the  opposite  muscle  upon  the  clitoris,  and 
to  be  partially  inserted  into  the  sheath  of  the  clitoris ;  the  middle 
£Iuw  pasB  beneatb  the  clitoris  and  over  the  great  veins  upon  the 
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uretlira,  vbich  are  analogoni  to  the  mrpas  BpODgioanm  of  the  nud^ 
meeting  those  of  the  oppooite  ride ;  the  poBterioi  fibrea  pass  on  to 
the  triangular  ligament  (Savage). 

The  Erector  Clitoridis  (Fig.  93,  3)  resembles  the  erector  penis 
in  the  male,  and  though  actnallj  smaller  in  rize,  bears  a  much  laiger 


proportiou  to  its  orgnii  than  that  muscle.    It  aritet  from  the  front  of 
the  tuber  iscliii,  and  ia  i/utrUd  on  tlie  sideB  of  the  eras  clitoridis. 
The  TransverauB  Peiinsai   (Fig.  93,  7)  arises  from  the  inner 


Fig.  93.- 

.  Pubw. 

L  CUtorii. 

Erector  clitoHJia. 
Tntibalt. 

Bulbo-cavemoaiu  muscle- 
Urethra. 

Supei&:iRl  traTurene  muscle. 
Bulbof  iBKins. 


10.  \agias. 

11.  Levator  ani  miucle 

12.  Gland  of  Bartholin. 

13.  Sphincter  oni  cxtcmi 
H.  The  perinpcttl  body. 

15.  Gluteus  m    ' 

16.  Anus. 
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side  of  the  ramus  of  the  ischium,  and  meets  its  fellow  muscle  of  the 
opposite  side  in  the  central  perineal  body,  where  it  is  blended  with 
the  fibres  of  the  bulbo-cavemosus  and  sphincter  ani,  and  the  deep 
sphincter  vagincB. 

The  Levator  Ani  (Fig.  93,  ii)  is  divided  by  Savage  into  three 
parts  :  1.  The  puho-cocq/geus  is  now  seen  in  parts,  its  fibres  having 
the  same  direction  as  the  sphincter  ani.  It  arises  from  the  back  of 
the  pubes,  and  its  fibres  encircle  the  rectum  between  the  superficial 
and  deep  sphincters,  and  are  iwfert€d  into  the  side  of  the  last  two 
bones  of  the  coccyx.  2.  Tlie  ohturata-coccygem  arises  from  the  ilio- 
pubic line  of  division  of  the  pelvic  fascia  into  obturator  and  recto- 
vesical layers,  and  is  inserted  into  the  side  of  the  last  two  bones  of 
the  coccyx.  3.  Tlie  ischio-cocc^geus  corresponds  to  the  coccygeus 
muscle  as  ordinarily  described,  and  extends  from  the  spine  of  the 
ischium  to  the  side  of  the  coccyx. 

[The  compressor  bulbi  is  to  be  divided  at  its  origin  and  turned  up, 
bemg  dissected  from  the  bulb  of  the  vagina  beneath  and  from  the 
triangular  liL'ament.  The  transveisus  perinoei  is  to  be  removed,  and 
the  erector  cutoridis  detached  from  the  bone  with  the  crus  clitoridis, 
which  will  be  seen  to  be  a  vascular  body  attached  to  t}ie  ramus  of 
the  pubes  for  half  an  inch.  This  is  to  be  drawn  forward,  a  branch 
of  (utery  goin^  to  it  being  preserved,  and  the  tiiangular  ligament 
will  be  exposed.] 

The  Bulb  of  t)i^  Vagina  (Fig.  93,  8)  (bulbus  vestibuli  of  Kobelt) 
corresponds  precisely  to  one  half  of  the  bulb  of  the  male.  It  is  a 
vascular  body  placed  on  the  side  of  the  orifice  of  the  vagind^  and 
enclosed  in  a  sheath  of  fascia  derived  from  the  triangular  ligament 
or  deep  perins^  &scia.  Each  bulb  is  about  an  inch  long,  and  is 
composed  of  a  plexus  of  veins  which  communicate  with  the  great 
veins  of  the  clitoris. 

The  Triangular  Ligament  (Fig.  93)  or  Deep  Perinseal  fascia 
resembles  that  of  the  male,  and  is  a  strong  process  of  fibrous  tissue 
stretching  across  the  pubic  arch,  1>eing  attached  to  the  rami  of  the 
pubes  and  ischium  on  each  side  behind  the  crura  clitoridis.  It  is 
perforated  by  the  urethra  and  by  the  vagina,  with  the  coats  of  which 
it  is  firmly  incorporated  ;  it  gives  passage  also  to  the  tenninal 
branches  of  the  pudic  arteries  and  nerves,  as  in  the  male,  and  to  the 
large  veins  of  the  clitoiis  and  bulbs  which  pass  to  the  plexus  on  the 
neck  of  the  bladder. 

[The  triangular  ligament  is  to  be  carefully  detaclied  from  the  bone 
ana  Temorea,  when  the  deep  muscles  and  the  terminal  branches  of 
the  pudic  artery  and  nerve  are  to  be  dissected.] 
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The  Beep  Huscles  are  the  Deep  TranBveise,  and  the  Constrictor 
of  the  Vagina. 

The  Deep  Transverse  Mnscle  arises  from  the  lamus  of  the 
iachium  and  pasaes  to  the  central  x)oint  of  the  perinseum,  where  it 
meets  its  fellow  of  the  opposite  side. 

The  Constrictor  of  the  IFagina  (Sphincter  ?)  consists  of  a  few 
fibres  which  arise  from  the  central  point  of  the  perinseum,  and 
ascend  to  meet  the  muscle  of  the  opposite  side  over  the  urethra. 

Involuntary  circular  fibres  surround  the  whole  length  of  the 
female  urethra. 

The  Qlands  of  Bartholin  (Fig.  93,  12)  correspond  to  Cowper^s 
glands  in  the  male.  Each  ghind  is  of  the  size  of  a  small  bean,  and 
is  situated  behind  the  triangular  ligament  opposite  the  lower  border 
of  the  bulb.  The  minute  duct  of  each  gland  opens  on  the  mucous 
surface  of  the  vagina,  about  half  an  inch  from  tlie  orifice  and  in  front 
of  the  hymen. 

Pudic  Artery  and  Nerve  (Fig.  92).  The  terminations  of  the 
pudic  artery  and  nerve  in  the  female  correspond  closely  to  those  of 
the  male,  but  are  much  smaller.  The  artery  lies  imder  cover  of  the 
ramus  of  the  pubes  vriih  the  nerve,  and  gives  off  an  artery  to  the 
bulb,  to  the  cms  clitoridis,  and  the  dorsal  artery  of  the  clitoris. 

The  artery  of  the  huW  (8)  runs  transversely  inwards,  and  terminates 
in  the  bulb  of  the  vagina. 

The  artery  to  the  crm  clitoridis  (9)  is  very  smaU  and  is  lost  in  that 
organ. 

The  dorsal  artery  of  the  clitoris  (7)  reaches  the  dorsum  of  the  organ 
with  the  corresponding  nerve. 

The  Dorsal  Vein  of  the  clitoris  is  of  large  size,  and  passes  back- 
wards to  open  into  the  great  veins  around  the  neck  of  the  bladder. 

The  Pudic  Nerve  (11)  gives  otf  muscular  branches  (12),  and 
ends  in  the  dorsal  nerve  of  the  clitoris  (18),  which  bears  a  much 
larger  proportion  to  that  organ  than  the  corresponding  nerve  of  the 
penis. 

[The  flaps  of  skin  should  be  carefully  fastened  together  witli  stitches 
before  the  body  is  moved  from  its  position.] 

Dissection  of  the  Abdominal  Wall. 

The  dissection  of   the  Perinajum  having  been  completed,  the 
student  should  proceed  to  examine  the  abdominal  wall,  the  con- 
dition of  which  will  vary  considerably  in  different  sabjects*    I\i  ^ 
fat  subject  the  wall  of  the  abdomen  will  \)e  sxaoo^  oi^^i^  \>s^^tisl  \s<o^ 
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in  a  thin  muscular  subject  the  prominences  of  the  muscles  will  be 
readily  recognised.  In  all  bodies  the  umbilicus  .will  be  seen  in  the 
median  line  about  midway  between  the  pubes  and  the  ensifonn 
cartilage  of  the  sternum,  and  it  should  be  noted  whether  there  is 
any  protrusion  at  this  pointy  constituting  an  exomphcUos  or  umbilical 
hernia.  The  median  line  will  be  found  to  be  slightly  depressed, 
coiresponding,  as  will  be  afterwards  seen,  to  the  linea  alba,  and  it 
is  here,  below  the  umbilicus,  that  the  operation  of  paracentesis  or 
tapping  the  abdomen  is  performed. 

On  each  side  of  the  median  line  and  parallel  to  it,  is  the  promi- 
nence caused  by  the  rectus  abdominis  muscle,  and  occasionally  the 
markings  in  that  muscle  known  as  the  linem  transversee  can  be  seen 
through  the  skin.  Inmiediately  above  the  pubes  and  close  to  the 
median  line  is  occasionally  seen  the  prominence  of  the  pyramidalis 
muscle  on  each  side.  The  pubic  bone  >\'ill  be  recognised  with  the 
finger,  which  should  be  carried  outwards  to  the  spine  of  the  pubes, 
to  which  Poupart*s  ligament  is  attached.  The  ligament  when  traced 
out  will  be  followed  along  the  fold  of  the  groin  to  the  anterior 
auperior  spinous  j)rocess  of  the  ilium,  from  which  the  iliac  crest 
passes  backwards.  On  the  sides  of  the  lower  part  of  the  thorax,  the 
interdigitations  of  the  obliquus  extenms  with  the  serratus  magnus 
may  be  seen  through  the  skin  in  a  well  developed  subject. 

The  condition  of  the  abdominal  rings  and  inguinal  canal  should  be 
carefully  examined  before  the  skin  is  removed.  If  the  spermatic  cord 
be  traced  up  from  the  testis,  it  may  be  felt  to  disappear  through  an 
opening  known  as  the  external  abdominal  ring,  and  even  in  a  per- 
fectly well-formed  subject  the  fore-finger  can  be  passed  into  the  ring 
with  tolerable  facDity,  if  pushed  up  from  below,  carrying  the  scrotum 
before  it.  In  a  subject  with  a  tendency  to  hernia,  the  finger  can  be 
carried  along  the  inguinal  canal  to  the  internal  abdominal  .ring,  or  if 
a  rupture  actually  exists,  may  be  passed  into  the  abdominal  cavity 
pushing  before  it  the  loose  skin.  If  any  tumour  of  the  scrotum 
should  happen  to  be  present,  it  should  be  carefully  examined  and 
its  nature  diagnosed,  vdth  a  view  to  confirmation  by  subsequent 
examination. 

In  the  female,  tlie  abdominal  ring  is  usually  of  small  size,  and 
generally  too  contracted  to  admit  the  finger,  but  may  be  enlarged  by 
a  hernia.  The  projection  above  the  pubes  which  is  covered  with 
hair  and  known  as  the  nums  Veneris,  is  due  simply  to  a  development 
of  fat  in  the  superficial  fascia  at  this  point.  The  skin  of  the  abdomen 
of  women  who  have  borne  children  is  marked  by  numerous  smaU 
wlu'te  ecan,  the  result  of  its  over-distenfiiQn  during  pregnancy. 
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Percossioii  and  palpation  Bhould  be  carefully  practised,  in  order  to 
make  out  the  limits  of  the  principal  organs  of  the  abdomen  before 
the  dissection  is  begun,  and  the  student  is  referred  to  Fig.  106,  on 
which  the  position  of  the  several  viscera  is  shown  in  health,  but 
from  which  considerable  variations  may  be  expected.  The  presence 
of  fluid  in  the  peritoneal  cavity  may  be  ascertained  by  the  production 
of  fluctuation  between  the  hands  applied  on  opposite  sides  of  the 
abdomen. 

[In  order  to  dissect  the  abdominal  wall,  it  is  necessary  to  distend  the 
abdomen  fully  with  air.  To  do  this^  a  narrow  knife  should  be  thrust 
through  the  umbilicus  into  the  pentoneal  cavity,  and  a  blowpipe  be 
inserted.  A  circular  incision  is  then  to  be  made  through  the  skin 
round  the  umbilicus,  and  a  piece  of  whipcord  tied  round  the  blow- 
pipe and  in  the  eroove  cut  in  the  skin.  When  the  abdomen  has 
been  fully  distended,  the  blowpipe  is  to  be  withdrawn,  and  the 
opening  carefally  secured. 

One  incision  is  to  be  carried  from  the  ensiform  cartilage  to  the 
pubes  (avoiding  the  umbilicus),  and  another  at  right  angles  to  it 
along  the  crest  of  the  ilium  and  from  the  anterior  superior  spine 
of  the  ilium  horizontally  to  the  middle  line.  A  third  at  the  level 
of  the  ensiform  cartilage  is  to  reach  well  back  to  the  loins.  The 
skin  is  then  to  be  reflected  from  the  median  line  by  these  incisions.] 

The  Superficial  Fascia  in  this  region  resembles  tliat  throughout 
the  body,  but  is  sometimes  much  loaded  with  fat ;  it  is  to  be  re- 
flected by  the  same  incisions  as  the  skin,  and  in  doing  this  there  will 
be  found  in  it  the  terminations  of  the  cutaneous  nerves. 

The  Cutaneous  Nerves  (Fig.  94)  consist  of  two  sets,  anterior  and 
lateraL  The  anterior  nerves,  which  are  very  small,  will  be  found  in 
two  rows,  one  close  to  the  linea  alba,  and  the  other  piercing  the 
tendon  of  the  external  oblique  two  inches  from  the  median  line ;  the 
lateral  branches  will  be  found  of  greater  length,  running  along  the 
fibres  of  the  same  muscle  and  also  giving  a  few  small  twigs  back- 
wards. Both  sets  are  derived  from  the  dorsal  spinal  nerves.  About 
two  inches  behind  the  anterior  spine  of  the  ilium  and  half  an  inch 
above  the  crest,  will  be  found  the  lateral  cutaneous  branch  of  the 
last  dorsal  nerve,  and  close  upon  the  crest  of  the  bone  a  little  pos- 
terior to  the  preceding  nerve  will  be  seen  the  iliac  branch  of  the 
ilio-hypogastric  nerve  (1st  lumbar),  both  of  them  going  to  the 
buttock  (13). 

Accompanying  the  nerves  will  be  found  (in  a  well-injected  body 
only)  small  branches  of  arteries  derived  from  the  intercostal,  internal 
mammary,  and  epigastric  arteries. 
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[^a  external  oblique  muaele  is  to  be  cleaned,  tbe  disaectoi  be^' 
niiif;  from  below  on  the  right  side,  and  from  above  on  tbe  left,  uid 
taking  care  not  to  Kmove  its  tendon  near  the  median  line  bjr  miiiake. 


Fig.  M.— The  nerrcs  of  the  abdomiiul  wall  (fVom  HirachGeld  and  LeTeiUI). 

1.  Pectoralu  major  (lat).  7.  Obliquua  internus. 

2.  Svmtua  mBgnua.  S.  TntDimnUa  abdominu. 
8.  Latiialmu*  dorai.  9,  9.  Ifinth  donal  nerre. 
4,  Inlarcoiul  diukIm.  10, 10.  Tenth  doml  nerre. 

A  Seetat  abdaminii.  11,  II.  ElsTeiilh  donal  nerre. 

A  AKtum  of  abliquocztemiu.  12,12.  Twelfth  donal  nnr*. 
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The  interdigitations  with  the  eeiratiu  magnus  and  ladBsimiis  doisi 
are  to  be  carefully  defined.] 

The  Obliquus  Eztemiis  (Fig.  1,  12)  has  its  origin  bom  the  outer 
surfaces  of  the  eight  lower  ribs^  and  thus  interdigitates  with  the 
serratus  magnus  by  five  points  above,  and  with  the  latissimus  dorsi 
by  three  points  below.  Its  fibres  pass  obliquely  downwards  and 
forwards  towards  the  middle  line,  except  the  posterior  ones,  which 
pass  vertically  to  the  crest  of  the  ilium. 

[In  order  to  see  the  whole  of  the  insertion  of  tliis  muscle  it  will 
be  necessary  to  continue  the  dissection  by  reflecting  the  triangle  of 
skin  left  upon  the  groin.] 

The  Superficial  Fascia  of  the  Groin  (Fig.  95)  differs  firom  that 
oyer  the  abdomen  in  being  divisible  into  two  layers — superficial  and 
deep. 

The  superficial  layer  of  superficial  fascia  (a)  resembles  that  found 
elsewhere,  but  the  deep  layer  {h)  (Scarpa's  fascia)  is  more  mem* 
branous,  and  is  attached  firmly  to  the  fascia  lata  of  the  thigh  a 
little  below  Poupart's  ligament,  thus  preventing  any  urine  which 
may  have  been  infiltrated  into  the  tissues  from  passing  down  the 
thigh. 

Superficial  Vessels  and  Nerves  (Fig.  95). — Between  the  layers 
of  superficial  fascia  will  be  found  three  small  branches  of  the  femoral 
artery  with  their  accompanying  veins. 

The  superficial  circumflexa  ilii  {d)  runs  outwards  about  the  level 
of  Foupart's  ligament  to  the  anterior  superior  spine  ;  the  superficiai 
epigastric  (e)  runs  upwards  for  a  short  distance  on  the  abdominal 
widl ;  and  the  superior  external  pudic  (/)  runs  over  the  spermatic 
cord  to  the  scrotum.  Upon,  or  a  little  below,  Foupart's  ligament 
will  be  found  two  or  three  glands,  which  receive  the  lymphatics 
from  the  penis  and  scrotum. 

The  tendon  of  the  obliquus  extemus  being  exposed,  a  nerve  will 
be  found  piercing  it  about  two  inches  above  the  pubes — the  Uio^ 
hypogastric  from  the  Ist  lumbar  ;  and  another  may  be  traced  upon 
the  spermatic  cord — the  ilio-inguinal  (n)  also  £rom  the  1st  lumbar 
(Fig.  94). 


13.  Lateral  cutaneous  branch  of  first  16.  Ilio-hjrpogastric  and  ilio-inguinal 

lumbar  (ilio-hypogastric).  nenres. 

14.  Anterior  cutaneous  branch  of  ilio-  17.  Lateral  cutaneous  branch  of  second 

hy^gastrie.  intercostal  nerve. 

15.  Anterior  cutaneous  branch  of  ilia-  18.  Lateral  cutaneous  branch  of  iotoc'- 

inguinal.  cocUlnfirre. 
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buartioa  of  Obliqnaa  Srtemiu  (Fig.  93). — Ist,  the  anterior 
Iialf  of  the  outer  lip  of  the  creat  of  the  ilium ;  Snd,  the  whole 
length  of  Poaparfs  li(;ainent,  ue  the  thickened  insertion  of  the 
ext«mal  oblique  Teaching  bom  the  ontenoi  apme  of  the  iliom  to 
the  spme  of  the  pubes  Ird,  the  front  of  the  crest  of  the  pubes ; 
and  4th,  the  whole  length  of  the  lutea  aWa,  i  c,  from  the  ensifomi 


Fif,  QG.— Superficial  dinection  of  the  inguinal  and  femoral  r^om  (ErMn  Wood 

'On  Buptnre'). 
m.  BaperficiallRytrof  fairiaCrefiKted).      g.  Foupart's  liganient. 


i.  Deeper  lajer  of  tascia  (refleeted), 
ttae  luperficiiil  tfhcIi  beini  left 
attacbed  lo  the  eitenud  obuque. 


Intereolnmnor  fucia. 
..  External  abdominal  rin^. 
*.  Arcifonn  fibra  of  eiternal  oblique 
{.   InteniBl  uphsna  vein. 
HI.  Femoral  Ijmphatdo  glandi. 
ti.  nio-inguinal  nerre. 
■>.  Sapbenoui  opening. 


EXTERNAL  ABDOMINAL  RING.  191 

cartilage  to  the  pubes.  In  addition  to  these  larger  insertions  there 
are  two  small  ones  which  cannot  be  defined  in  the  present  stage, 
viz.,  into  the  ilio-pectineal  line  (forming  Qimbemat*s  ligament)  and 
into  the  crest  of  the  pubes  of  the  opposite  side,  forming  the  triangolar 
fascia. 

Immediately  above  the  pubes  the  spermatic  cord  (or  the  round 
ligament  of  the  uterus  in  the  female)  will  be  seen  to  emerge  from 
the  tendon,  the  opening  being  obscured  by  the  intercolumnar  or 
external  spermatic  fascia^  which  must  be  removed  to  expose  the 
abdominal  ring. 

The  External  Abdominal  Bing  (Fig.  95,  i)  is  merely  a  slit  in 
the  external  oblique  tendon,  placed  obliquely  immediately  above 
the  spine  of  the  pubes.  In  the  healthy  subject  it  is  triangular  with 
the  base  downwards,  being  about  an  inch  in  length  and  half  an  inch 
across,  and  its  boundaries  have  been  named  the  pillars  or  columns 
of  the  ring.  It  will  be  observed  that  the  outer  pillar  is  triangular  at 
the  upper  part,  but  becomes  round  and  thick  below,  and  corresponds 
to  Foupart's  ligament ;  whilst  the  internal  pillar  is  flat,  and  is 
continuous  with  the  rest  of  the  tendon.  At  the  upper  part  of  the 
ring  may  be  seen  some  curved  fibres  running  in  a  transverse  direc- 
tion and  called  the  intercolumnar  fibres,  the  continuation  of  which 
formed  the  intercolumnar  or  external  spermatic  fascia.  It  should 
be  noticed  that  the  spermatic  cord  does  not  lie  in  the  centre  of  the 
ring,  but  upon  the  outer  pillar  or  Foupart's  ligament,  which  is 
slightly  drawn  down  by  the  weight  of  the  testis. 

[The  external  oblique  is  to  be  reflected  by  cutting,  both  vertically 
and  horizontally,  through  its  muscular  fibres  where  they  join  the 
tendon,  and  by  detaching  them  from  the  ribs  immediately  below 
their  origin.  The  greater  part  of  the  muscle  can  then  be  turned 
back  towards  the  loin,  and  the  corresponding  tendon  may  be  dis* 
sected  up  as  far  as  possible  towards  the  median  line.  The  handle 
of  the  knife  should  be  passed  under  the  triangular  portion  of  tendon 
left  in  the  groin,  parallel  to  and  as  near  the  median  line  as  possible, 
after  which  the  tendon  may  be  readily  divided  by  a  vertical  mcision^ 
and  reflected  towards  the  thi^h  without  endangering  the  subjacent 
parts.  When  this  is  done,  it  will  be  found  that  the  tendinoua 
fibres  of  one  side  decussate  or  interlace  with  those  of  the  other 
immediately  above  the  pubes,  and  cross  to  the  opposite  side  of  the 
median  line,  where  they  become  attached  to  the  spine  and  crest  of 
Uie  pubes,  and  sometimes  as  far  as  the  ilio-pectineal  line,  thus 
forming  the  triangular  fascia*    The  internal  oblique  muscle  will 

^  This  tissue,  which  can  be  defined  in  well-dereloped  subjects  only,  is  better- 
named  triangular  j^Moa  than  triangular  ligammtj  which  is  apt  to  be  confounded 
witib  Uie  deep  fasm  of  the  perinsum. 
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then  be  ezpoeed,  and  will  be  most  readily  cleuied  by  beginning  at 
the  lower  boidei  of  the  mOKle  on  the  riglit  ude,  and  at  the  npper 
border  on  the  left  aide  of  the  aubjeet.j 

The  Obllcinus  laternns  (Fig,  94,  7).--The  fibres  of  this  moade 
take  the  opposite  direction  to  those  of  the  oblic^niia  extemna,  and 
therefore  have  their  origin  below  and  their  insertion  chiefly  above. 
The  origin  is  from  the  anterior 
'■«■  ^-  t.wo-thiidB  of  the  middle  of  the 

crest  of  the  ilium  ;  from  the 
outer  halt'  of  Poupart:'a  liga* 
ment ;  and  slightly  from  the 
fnaciu  lumboruiu.  The  upper 
fibres  pass  to  be  iiuerted  into 
the  cartilages  of  the  last  fonr 
ribs  and  into  the  linea  alba, 
some  directly  nnd  others  by  an 
aponeuroflis,  which  is  split  to 
enclose  the  rectus  and  form  its 
sheath,  as  will  be  aft«rwiuds 
seen ;  wliile  the  lower  fibres, 
becoming  gradually  more  and 
more  horijiontal  in  their  course 
to  the  middle  line,  in  the  end 
arch  downwards  to  help  to  fonn 
the  eonjaintii  Undoii,  and  to  bo 
imertfd  into  the  crest  of  the 
pubes    and    the    ilio-pectineal 

In  the  mole  subject,  some  pale 

muscular  fibres  will  be  found 

to  be  continuous  with  the  lover 

border  of  the  internal  oblique, 

and  to  overlie  the  spermatic  cord,  forming  the  mmatUr  miwei*. 

The  Cremuter  (Tig.  1011,  h),  consists  of  a  senea  of  thin  muBCUlw 
loops  spread  over  the  spermatic  cord.  It  is  attached  ixUmaUif  U, 
the  inner  end  of  Ponpart's  ligament,  where  it  is  contmuous  with  Uie 
internal  oblique,  and  inttnutUy  to  the  spine  and  crest  of  the  pnhes. 
In  addition  to  the  loopa,  there  are  a  few  muscukr  fibres  o"  -"-•• 
ude  of  the  spermatic  cord  connected  with  the  crtiMuterie /atd 


1  each 


rigs.  98,  B7,  98.— Diagrwni  to  iUoitrile  the  deM«'t  °t  the  trati.  «nd  the  fm 
ticnoribe  tunica  v*^[ulUi  (down  bjJ.T.Oray). 
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To  explun  tlie  formation  of  Uiia  miucle  it  will  be  s 
refer  to  the  early  stage  of  fcEtal  life,  when  the  testis  was  aitnated 
within  the  abdomen  and  inunediately  below  the  kidnejr. 

Abont  tlie  seventh  month  of  fmtal  life  the  testis  passes  thioo^ 
the  internal  abdominal  ring,  and  by  the  eighth  month  teaches  Hia 
scrotum,  a  procen  of  peritoneum  (proccwiw  vaginalii)  preceding  it 
and  being  connected  with  the  testis  bj  the  pluui  guhtmairix.  The 
looped  fibres  of  the  cremaster  wonld  appear  to  be  fibres  of  the 
internal  oblique  drawn  down  by  the  testicle  in  its  descent. 

According  to  Curling,  a  muscular  band  consisting  of  three  sete  <^ 
fibres  and  i^ed  the  gabtmaculum  latit  passed  from  the  pubes  to 
the  testis,  and  ita  divisions  had  the  following  attachments— «ne  to 
the  bottom  of  the  scrotum,  and  one  on  each  side  of  the  extenul 
abdominal  ring  to  Poupart's  ligament  and  the  crest  of  the  pnbes 
(Fig.  96).  Bf  the  action  of  these  bands  the  testicle  was  drawn 
down  as  far  as  the  external  abdominal  ring^  but  it  is  obvioos  tint 


Fig.S7. 


Pig.  98. 


when  it  had  reached  this  point  the  lateral  bands  must  have  become 
faoiizontal,  and  thus  have  lost  all  power  of  traction  ;  and  the  further 
progress  of  the  testis  depended  therefore  upon  the  middle  band, 
which  continued  to  draw  the  gland  to  the  bottom  of  the  scrotum 
(Fig.  97).  The  effect  of  this  was  to  stretch  the  lateral  bands  attached 
to  the  pnbes  on  each  side,  and  thus  they  formed  more  or  less 
complete  loope  upon  the  cord,  and  constituted  the  cremaster  muscle, 
being  aided  by  the  lower  fibres  of  the  internal  oblique  which  were 
drawn  down  by  the  testicle  in  ita  progress  (Fig.  98], 
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[Tbe  internal  oblique  U  to  be  divided  by  a  vertical  indsion  bom 
the  lait  rib  to  the  middle  of  tbe  crest  of  the  ilium,  and  this  u  to  be 
canied  along  the  cregt  and  Foupart's  ligament  to  near  the  lower 
border  of  Uie  muscle.  The  muscolai  fibres  must  be  carefoUy 
divided  nntil  a  cellular  interval  is  reached,  in  which,  near  the 
crista  iUi,  will  be  found  the  branches  of  an  arteiy  (circumflexa  ilii). 
The  muscle  is  then  to  be  tnnied 
Fig,  99.  backwards    and    forwards,   cai« 

being  taken  not  to  ii^ure  the 
exposed  nerves  or  the  subjacent 
transversolia  muscle.} 

The  N«rT«B  (Fig.  94),  five  or 
six  in  number,  are  the  branches 
of  the  lower  dorsal  nerves,  which 
run  horizontally  forwards  to 
pierce  the  rectus  muscle  and 
emerge  on  the  front  of  the  abdo- 
men. At  tbia  stage  they  may 
be  seen  giving  off  their  lattrat 
cutantoiu  branches,  which  pierce 
the  obliquua  interans  at  once. 
Close  above  the  crista  ilii  may 
be  found  the  branches  of  the  Gist 
lumbar  nerve  {i6)  (ilio-hypo- 
gastric  and  ilio-ingoinal)  running 
downwards  to  the  pubes. 

The  Tnuuveraalia  Koacto 
(Fig.  99,  6)  has  its  or^tn — 1, 
bom  the  inner  snrfiacefl  of  the 
cartilages  of  tbe  lower  six  ribSf 
where  it  interdigitates  wiib  the 
diaphragm ;  2,  by  three  aponea- 
Totie  slips  attached  respectively  to  the  roots  of  the  transverse  pro- 


Fig.  99.— Lateral ' 

1.  Idtiuimui  doni. 

2.  Berratiu  nmrcTu. 

3.  Upper  put  c2  the  eiternal  oblique. 

4.  Two    of  the  external  intercoalAl 

6.  Two  of  the  intcnul  intercoatals. 

6.  TisniTeraalis. 

7.  Ita  posterior  aponeunwis. 
&  Its  anterior   aiHineuroeiB  paanng 

behind  the  abeath  of  the  nctua- 


v  of  the  trsDfrenalii  abdominis  mmcle  (from  'Wilna). 

0.  Lower  part  of  the  left  rectuj  with 

the  apoDeunni  of  tbe  internal 

itemal  oblique.  oblique  and  traniremlis  pua- 

10.  Kight  rectus  miude. 

11.  Foupart's  ligameDt. 

12.  Ten»r  rnguiB:  fcmorit,  gluteus 
medius  and  maiimus  invested 
by  &*cLa  lata. 
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cesses,  to  the  tips  of  the  tran^etse  processes,  and  to  the  spinoos 
processes  of  all  the  lumbar  vertebrss  (together  forming  what  is  com- 
monly called  the  ftucia  lumborum)  (Fig.  108) ;  3,  from  the  anterior 
two-thirds  of  the  inner  lip  of  the  crest  of  the  ilium,  and  4,  from 
the  outer  third  of  Poupart's  ligament.  Its  in&ertion  is  into  the 
middle  line  from  the  ensiform  cartilage  to  the  pubes,  being  inse- 
parably united  with  the  internal  oblique  ;  and  into  the  ilio-pectineal 
line,  forming  with  the  internal  oblique  the  conjoined  teruton, 

Anatoht  of  Inguinal  Hernia. 

TMs  will  be  the  best  time  for  examining  the  parts  concerned 
in  inguinal  hernia,  which  is  the  protrusion  of  some  part  of  the 
abdominal  contents  through  certain  openings  in  the  region  of  the 
groin.  To  do  this  the  muscles  should  be  restored  as  nearly  as 
possible  to  their  natural  positions,  and  the  student  will  then  see 
again  the  opening  in  the  tendon  of  the  external  oblique  called  the 
external  abdominal  ring.  Through  this  opening  (the  intercolumnar 
fascia  having  been  previously  removed)  the  spermatic  cord  with  its 
vessels  will  be  seen  to  pass,  and  on  tracing  it  up  by  turning  the 
muscles  aside  in  their  order,  it  will  be  found  to  disappear  beneath 
the  sharp  arched  border  of  the  transversalis  muscle.  The  tissue  into 
which  it  disappears  is  the  fascia  trannerscUis,  lining  the  abdomen 
externally  to  the  peritoneum,  and  with  a  little  care  a  hole  may  be 
artificially  made  in  this  fascia  and  around  the  cord,  to  which  the 
name  of  intemcU  abdominal  ring  is  given.  The  opening  of  the  in- 
ternal ring  is  necessarily  artificial,  because  the  fascia  transversalis 
was  prolonged  upon  the  cord  when  the  testis  was  drawn  out  of  the 
abdomen,  and  thus  took  the  shape  of  a  funnel,  being  hence  called 
the  infundibular  fascia*    (Fig.  100,  i,) 

The  Intemal  Abdominal  Bing  (Fig.  93)  is  an  opening  in  the 
fascia  transversalis,  placed  midway  between  the  symphysis  pubis 
and  the  anterior  superior  iliac  spine,  and  about  half  an  inch  above 
Poupart's  ligament,  immediately  external  to  the  deep  epigastric 
vessels. 

The  Ingtdnal  Canal  (Fig.  100)  is  the  space  between  the  external 
and  intemal  abdominal  rings,  an  inch  and  a  half  in  length,  and  is 
occupied  by  the  spermatic  cord.  The  simplest  way  therefore  to 
study  the  boundaries  of  the  canal  will  be  to  take  them  in  their 
relation  to  the  cord  which  lies  in  it  (£ig.  101). 

In  front  of  the  inguinal  canal  are  1,  (in  its  whole  length)  the 

*  The  infundibnlar  faada  has  also  been  called  the  iotemal  sperm&tifi 


te&don  of  the  extenul  oblique ;  S,  (in  he  outer  thiid)  the  lowest  part 
of  Uie  mUBcuIar  flbres  of  the  intenuJ  oblique  ;  uid  3,  a  BmsU  pottiou 
(^  tlw  erematter,    BAind  are— b^inniiig  neaiest  Hie  intenuJ  ling — 


I,  the  Eucia  ttansveraalis  (for  tlie  whole  length  of  the  canal) ;  8,  the 
coi^Mned  tendon  (in  ita  inner  third)  ;  3,  Uie  triangular  faacia  (if  it 
exist).    Betoe  iB  Foupart'B  ligament    ^boM  are  the  arched  txudet  of 

Fig.  100.— DiMsctlon  of  the  msBinal  cuud  (froni  VdmI  '  On  Baptwe ' ). 

a.  Eitenul  oblique  (tinned  dom}.         /.  Fucia  tnuurenllil. 

b,  i.  lotenud  oblique.  g.  Tmnfulor  fMda. 
e.  Tmunmlu.  A.  Cremurter. 

d.  Conjoined  tendon.  ^opened.      i.  Innindibolar  bada. 

e.  ilaenu    abdooiiiiii    with    ibcath 
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the  tnnaveniJiB  huikIs,  and  the  qwce  betmea  th&t  muscle  ud  tbe 
intemal  oblique, 

Ingvin&l  Hernia  ie  of  two  kind^  Mijiu  and  direet.  Oblique 
peaao  thtongb  the  intemal  abdoininel  ring,  along  tbe  ingoinal  cuul, 
and  ont  of  the  extenul  ring.    Direct  bicakB  thioagb  or  pushea  before 


Kg.  101. 


Ftida  ttwMTenalii. 


it  the  poeterior  wall  of  the  inguinal  canal  at  ita  lower  part  in  Heesel- 
bach's  triangle,  i.e.,  the  space  bounded  \ij  the  epigastric  atter^,  the 
lectttR,  and  Ponpart's  ligament,  and  emerges  at  the  external  ring^ 
thua  taldng  a  more  direct  conne  than  the  oblique  variety. 

Hie  covtringa  of  each  hernia  will  be  best  seen  by  treeing  them 
from  within  outwards ;  thus  oblique  hernia  woold  have  (1)  peri- 
toneal sac ;  (8)  in  coining  throngh  the  internal  ring  it  would  have 
the  fasda  tronarerBoliB,  or  infundibular  fascia ;  (3)  in  passing  beneath 
the  intemal  oblique  it  would  have  the  cremaatec  moacle,  the  fibres  of 
which  are  united  by  cellulat  tissue  and  are  sometimes  known  as  the 
o-emastmc  fascia ;  in  emetging  bom  the  external  ring  it  would  hare 
(4)  the  inlercolunmar  or  spermatic  fitscia,  and  (fi)  the  superficial 
fascia  and  skin. 

Direct  hernia  would  have,  (1)  the  peritoneum,  and  (3)  the  lasda 
transyersalis,  (for  both  line  the  abdomen] ;  then  poshing  into  the 
inguinal  canal  it  would  have  a  covering  (3)  from  the  conjoined 
tendon  ;  and  lastly  emerging  &om  the  external  ring,  it  would  ham 
(4)  the  intercolumnar  or  spermatic  fascia,  and  (5)  the  superficial 


Tit-  101.~IH*|jam  of  U 


(drawn  b;  J. 


«mv 
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fascia' and  skin.  ThuB  the  number  of  coverings  of  both  varieties  is 
the  same,  the  difference  consisting  in  the  substitution  of  the  conjoined 
tendon  for  the  cremaster  muscle. 


Coverings  of  Inguinal  Hernia. 


Oblique, 

Feritoneom  or  sac. 

Fascia  transvenalii  (or  infundibular 

Cremaater  muBcle  (or  faacia). 
Interoolumnar  or  spermatic  faacia. 
Superficial  fascia. 
8km. 


Direct, 

Peritoneum  or  sac. 
Fascia  tranversalis. 

Conjoined  tendon. 
Int^olimuuir  or  spermatic  fascia. 
Superficial  £Mcia. 
Skm. 


"Bj  dividing  the  fascia  transversalis  about  half  an  inch  to  the  inner 
side  of  the  internal  abdominal  ring,  there  will  be  found  an  artery 
called  the  deep  epigastric,  lying  between  the  two  rings  and  running 
in  a  line  from  the  middle  of  Pouparf  s  ligament  to  the  umbilicus,  and 
the  varieties  of  inguinal  hernia  have  been  named  external  or  internal 
according  to  their  relation  to  this  vesseL  It  is  obvious  that  a  hernia 
passing  through  the  internal  ring  must  be  external  to  this  artery,  and 
hence  oblique  hernia  and  external  hernia  are  synonymous  terms.  In 
the  same  way  direct  hernia  protrudes  through  the  abdominal  wall  to 
the  inner  side  of  the  epigastric  artery,  and  thus  internal  is  the  same 
as  direct  hernia. 

The  anatomy  of  the  parts  concerned  in  hernia  being  fully  compre- 
hended, it  will  be  readily  seen  that  the  direction  in  which  force  is  to 
be  applied  to  reti;m  the  protruded  bowel  into  the  abdomen— com- 
monly called  the  taxis — must  differ  in  the  two  cases ;  and  the  student 
shonM  notice  the  effect  which  the  position  of  the  body  and  limbe  has 
upon  the  tissues  near  the  groin.  Thus,  with  the  body  and  legs 
extended  at  full  length,  the  lower  part  of  the  abdomen  is  rendered 
tense;  whilst  if  the  thigh  is  flexed  upon  the  pelvis  and  adducted,  and 
the  body  bowed  forward,  the  structures  become  relaxed,  and  would 
more  readily  admit  of  the  return  of  the  protruded  bowel. 

Varieties  of  Hernia, — There  are  two  varieties  of  oblique  ingninal 
hernia,  termed  congenital  hernia  and  infantile  or  encysted  hemict,  the 
anatomy  of  which  requires  explanation. 

To  understand  these  fully  it  will  be  necessary  to  refer  for  a 
moment  to  the  descent  of  the  testis  (p.  193).  When  the  testicle  is 
in  the  abdomen  it  has  the  peritoneum  attached  to  its  surface,  and 
during  its  descent  into  the  scrotum  it  accordingly  drags  a  fold  of 
peritoneum  down  with  it,  so  that  at  first  a  tube  extends  along  the 
wJioJe  length  of  the  inguinal  canal  (Fig.  08).    By  a  natural  process 


TARierttiS  OF  DIOUINAL  BEBNIA. 


199 


dniing  the  later  mosths  of  festal  life,  howerer,  in  oljliteiatioa  of 
the  portion  of  tube  within  the  canal  takes  place,  and  thus  a  amall  ne 
13  formed  around  the  testis  which  ia  called  the  tuniat  ttqiNolu, 
while  a  mere  dimple  is  left  in  the  peritonenm  at  the  internal 
ring;  Thus  when  in  the  oidinaiy  condition  of  the  parts  a  hernia 
descends,  its  sac  is  above  and  qoite  distinct  from  the  tmiica  vaginalia 
(Fig.  102). 

Occasionally,  how«ver,  this  obliteration  does  not  take  place,  and 

the  tunica  vaginalis  remains  continoona  with  the  peritonenm.    In 

Fig.  102.  Fig,  103.  Tig.  10*. 


that  case  the  hernia  descends  at  once  into  the  tunica  vaginalis  and 
lies  over  the  testis,  and  being  the  consei^uence  of  a  congenital  defect 
it  is  termed  etmgential  hernia  (Fig.  103}. 

In  what  is  termed  eojtgenilal  hydroeeU  the  anatomical  arrange- 
ment is  the  same,  and  the  fiuid  nms  from  the  peritoneal  cavitj 
into  the  Bcrotum  and  back  again,  according  to  the  position  of  the 
patient 

In/taUiU  or  tneyited  hernia  exists  when  only  a  partial  obliteration 
of  the  peritoneal  tube  has  taken  place,  and  the  tunica  vaginalis  is 
left  larger  than  usual  and  prolonged  into  the  inguinal  canal  to  a 
flight  extent  Thus  when  a  hernia  descends,  it  pushes  down  behind 
this  portion  of  the  tuni<^  vaginalis,  and  there  ara  therefore  three 
layers  of  seroiu  membrane  in  &ont  of  that  covering  the  intestine,  two 

Fig.  102 Diagram  of  ■  eommon  icratil  heniia,  Bbowing  the  relalioii  of  the 

no  to  the  tunica  Tsginalii  teitia  (J.  T.  Orar). 

Kg.  103.— DiagiBin  of  a  congenital  henus,  the  nc  being  continmma  with  the 
tnnioa  viginalii  tc*tii  (J.  T.  Qraj'). 
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hmg  fbnned  by  the  tonica  vaginalu  and  one  by  the  peritoneal  aae 
(Fig.  104). 

Buxgm'y. — OperaHon  for  Strangulated  Hernia, — In  this  operation 
Ihe  object  ia  to  reach  and  divide  any  tissue  which  presses  upon  the 
bowel  and  prevents  its  return  within  the  abdomen.  An  indsicm  is 
made  over  the  external  ring,  and  the  suigeon  dissects  careMly  down 
through  the  several  layers  (which  are  never  distinctly  separable  in 
practice)  until  he  reaches  the  peritoneal  sac,  which  is  recognised  by 
its  bluish  appearance.  Passing  the  forefinger  carefully  around  this 
he  feels  for  the  stricture,  which  may  possibly  be  at  the  external  ring 
(where  it  is  easily  divided),  or  more  probably  within  the  inguinal 
canaL  Having  discovered  the  stricture,  he  next  passes  the  hernia- 
knife  along  the  fioger,  and,  using  it  or  a  director  as  a  guide,  insinuates 
the  knife,  held  flat,  beneath  the  stricture,  and  divides  it  by  bringing 
the  edge  of  the  knife  upwards  and  pressing  it  against  the  tissues  with 
the  finger. 

The  direction  in  which  the  superficial  incision  is  made  is  of  little 
consequence,  but  in  the  deep  incision  the  rule  is  to  cut  directly 
vjiwardsy  so  as  to  be  parallel  to  the  epigastric  artery ;  for  since  a 
mistake  in  the  diagnosis  between  an  external  and  an  internal  hernia 
may  occur,  owing  to  the  parts  becoming  distorted  and  the  abdominal 
rings  drawn  together  in  old-standing  hemise,  it  is  well  to  be  careful 
lest  the  artery  should  be  divided. 

Radical  Cure  of  Hernia, — Various  operations  have  been  suggested 
for  the  cure  of  rupture  by  obliterating  the  inguinal  canal,  of  which 
the  principal  are  Wurtzer's  and  Wood's.  Wurtzer's  operation  con- 
sisted in  the  invagination  of  the  skin  of  the  scrotum,  which  was 
fastened  into  the  inguinal  canal  by  a  plug  of  wood,  £rom  which  a 
needle  passed  transfixing  the  front  wall  of  the  canaL  Inflammation 
was  thus  excited,  and  the  portion  of  skin  remained  in  situ  for  a  time, 
effectually  plugging  up  the  canal,  but  was  found  to  descend  almost 
invariably  after  any  exertion,  and  the  operation  has  therefore  been 
generally  abandoned. 

Wood's  operation  consists  essentially  in  closing  the  lower  part  of 
the  inguinal  canal  and  external  abdominal  ring,  either  with  or 
without  the  invagination  of  a  piece  of  fasda.  The  left  forefinger 
being  passed  beneath  the  margin  of  the  conjoined  tendon,  a  needle 
is  thrust  through  the  tendon  and  afterwards  through  the  internal 
and  external  pillars  of  the  ring,  and  these  three  points  are  drawn 
together,  thus  occluding  the  canaL* 

*  For  fiill  particulars  of  the  modifioatioDB  of  tins  operation,  the  student  is 
n&rred  to  Hr.  Wood's  valuable  work  on  Buptore. 
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The  Spennatic  Ck>rd  may  now  be  examined,  and  will  be  found 
to  consiat  of  the  vcu  defenm  or  duct  of  the  teftiele,  together  with 
the  apeimatic  artery  and  veins,  bonnd  together  with  loose  azedar 
tiasne  and  covered  more  or  leas  by  the  cremaater  muade.  In  a 
well-iiyected  subject  a  small  branch  may  be  traced  from  the 
epigastric  artery  to  the  cord,  which  is  the  crtmoiteric  branch  ;  and 
the  genital  branch  of  the  genito-crural  nerve  may  be  found  in 
the  cremaster  muscle,  which  it  supplies.  The  position  of  the  vas 
deferens  at  the  back  of  the  cord  should  be  noticed,  and  may  alwaya 
be  recognised  by  its  feeling  like  a  piece  of  whipcord.  Upon  the  vas 
may  be  found  a  small  branch  of  the  vesical  artery — ^the  deferential 
branch. 

Tunica  Vasrinalis  Testis  (Fig.  102).— By  drawing  the  testicle  out 
of  the  scrotum  and  making  an  incision  over  the  anterior  part  of  it^ 
the  tunica  txiginalis  will  be  opened,  and  will  be  seen  to  consist  of  two 
parte,  the  tunica  vaginalis  propria  upon  the  testis,  and  the  reflexa  or 
I>art  around.  The  tunica  vaginalis  propria  converts  the  subjacent 
tunica  albuginea  into  a  fibro-sercms  membrane,  the  other  examples  of 
which  are  the  pericardium  and  the  dimi-mater. 

The  Penis  should  now  be  examined,  and  the  student  may 
advantageously  practise  the  operation  of  circumcision.  It  should 
be  noticed  that  the  skin  becomes  continuous  with  the  mucous 
membrane  at  the  margin  of  the  fore-skin  or  prepucef  which  is  lined 
by  the  membrane  continued  from  the  glans  penis.  Below  the  orifice 
of  the  urethra  will  be  found  the  fold  called  the  frcmum  prceputiif 
and  around  the  base  of  the  glans  penis  is  a  circular  ridge,  the  corona 
glandie,  upon  which  open  a  number  of  sebaceous  glands,  the  glandules 
odoriferce,  that  secrete  the  smegma  praiputii.  An  incision  is  to  be 
carried  along  the  upper  surface  of  the  penis,  when  there  will  be 
found  the  dorsal  vein  with  the  dorsal  artery  and  nerve  on  each 
side  of  it,  the  nerve  being  most  extemaL  The  artery  and  nerve 
are  the  terminations  of  the  pudic  artery  and  nerve,  smd  the  vein 
passes  through  the  triangular  ligament  to  open  into  the  prostatie 
plexus. 

The  Suspensory  Ligament  of  the  penis  is  a  triangular  piece  of 
strong  fibrous  tissue,  attached  to  the  front  of  the  symphysis  pubis 
and  to  the  upper  surface  of  the  penis,  where  it  is  divided  into  two 
layers  to  give  passage  to  the  dorsal  vessels  and  nerves. 

[Itetuming  to  the  abdominal  wall  the  dissector  will  find  the 
Rectus  musde  close  to  the  median  line  and  still  enclosed  in  its 
sheatib,  through  which  it  is  indistinctly  visible.  The  line  between 
the  recti  is  known  as  the  linea  alba,  that  at  the  outet  \xst&^T  ^i  ^m^ 
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muscle  as  the  linea  semilunaris^  and  the  transverse  markings,  Huee 
or  four  in  number,  are  the  linete  transversa,] 

The  Sheath  of  the  BectxuB  (Fig.  108)  having  been  opened  by 
a  vertical  incision,  will  be  found  to  be  formed  by  the  tendon  of  the 
internal  oblique,  which  splits  at  the  linea  semilunaris  to  enclose  it. 
Thus  in  front  of  the  muscle  there  is  the  tendon  of  the  obliquus 
extemus  and  one-half  of  the  tendon  of  the  obliquus  intemus,  whilst 
behind  is  the  other  half  of  the  tendon  of  the  obliquus  intemus  and 
the  tendon  of  the  transversalis.  This  arrangement  does  not  hold 
good  throughout,  for  upon  lifting  up  the  lower  part  of  the  rectus  it 
will  be  found  that  a  little  below  the  umbilicus  (seldom  so  low  as 
midway  between  the  lunbilicus  and  pubes)  the  sheath  is  wanting 
behind,  i,e,  it  passes  entirely  in  front,  and  there  is  nothing  between, 
the  muscle  and  the  peritoneum  but  the  fascia  transversalis. 

The  point  where  the  sheath  ceases  to  pass  behind  the  rectus  is 
marked  by  a  sharp  curved  mai^gin  (fold  of  Douglas),  beneath  which 
the  epigastric  vessels  will  be  seen  to  pass,  and  which  will  be  after- 
wards seen  from  behind  (Fig.  105,  c). 

[In  many  subjects  immediately  above  the  pubes,  in  front  of  the 
rectus  and  enclosed  in  its  sheath,  will  be  found  a  little  muscular 
aUp,  the  Pyramidalis.  Both  muscles  are  to  be  cleaned  in  the 
direction  of  their  fibres.] 

The  Pyramidalis  (Fig.  94)  arises  from  the  crest  of  the  pubes 
close  to  the  median  line,  and  passes  up  for  about  two  inches  to  be 
inserted  into  the  linea  alba. 

The  Bectiis  Abdominis  (Fig.  94,  5)  arises  by  two  heads,  one 
from  the  crest  and  the  other  from  the  symphyslB  pubis.  It  expands 
into  a  broad  thin  muscle,  and  is  inserted  into  the  ensiform  cartilage 
and  into  the  cartilages  of  the  last  three  true  ribs  (5th,  6th,  and  7th). 

The  linea)  transverssB  are  tendinous  intersections  corresponding 
to  abdominal  ribs ;  one  is  placed  nearly  opposite  the  umbilicus,  a 
second  at  the  level  of  the  ensiform  cartilage,  and  a  third  between 
them.  A  fourth  is  occasionally  found  between  the  umbilicus  and 
the  pubes. 

The  Spigastric  Artery  (Fig.  100)  is  to  be  traced  into  the  rectus 
muscle,  which  it  will  be  found  to  enter  at  the  part  where  the  sheath 
is  deficient,  passing  beneath  the  fold  of  Douglas.  The  muscle 
should  be  divided  and  carefully  dissected  off  the  artery,  which  may 
be  traced  up  to  the  sternum,  where  it  anastomoses  with  the  internal 
mammary  artery.  This  is  a  most  important  anastomosis,  forming 
M  direct  communication  between  the  subclavian  and  the  extemal 
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iliac  arteries,  which  comes  into  play  after  ligature  of  the  external  or 
common  iliacs,  or  obstraction  of  the  descending  aorta. 

The  nerves  piercing  the  rectus  are  the  terminations  of  the  lower 
intercostal  nerves,  which  pass  through  it  and  the  sheath  to  reach  the 
skin  (Fig.  94). 

The  7a8cia  Transversalis  is  the  membrane  lining  the  trans- 
versalis  muscle^  and  is  continuous  with  the  fascia  iliaca  covering  the 
iliacus  muscle.  It  varies  in  appearance,  being  usually  thin  and 
transparent,  but  in  fat  subjects  becoming  thickened  and  united  with 
the  sub-peritoneal  layer  of  adipose  tissue.  Midway  between  the 
anterior  superior  iliac  spine  and  the  symphysis  pubis,  and  half  an 
inch  above  Pouparf s  ligament  in  the  fascia  tiansversalis  is  the 
internal  abdominal  ring,  through  which  the  spermatic  cord  of  the 
male  and  round  ligament  of  the  female  reach  the  groin,  receiving 
in  their  passage  a  covering  from  the  fascia  transversalis  (infundi- 
bular fascia).  Beneath  the  middle  of  Poupart's  ligament  tlie  fSasda 
transversalis  passes  upon  the  external  iliac  vessels  to  join  the  iliac 
fascia  in  forming  the  sheath  of  the  femoral  vessels  (p.  87),  and  a  few 
thickened  fibres  lying  beneath  Poupart's  ligament  form  the  de^ 
crural  arch. 

Action  of  the  Abdominal  Muacles. — The  abdominal  muscles 
compress  the  viscera  when  put  in  action,  and  thus  act  ais  muscles  of 
expiration,  and  in  direct  opposition  to  the  diaphragm.  The  attach- 
ment of  the  muscles  to  the  lower  ribs  enables  them  at  the  same  time 
to  depress  the  wall  of  the  thorax,  thus  asidsting  the  internal  inter- 
costal muscles.  The  abdominal  muscles  are  called  into  play  chiefly 
in  violent  expiratory  efforts,  such  as  coughing,  sneezing,  etc.,  and 
have  a  most  important  action  upon  the  viscera  during  the  acts  of 
micturition,  defsecation,  vomiting,  and  parturition.  The  rectus 
abdominis  has  the  power  of  approximating  the  pelvis  and  thorax,  as 
seen  in  rising  from  the  supine  position  without  the  aid  of  the  hands, 
or  in  climbing.  When  spasmodically  contracted  in  tetanus,  it  pro- 
duces the  bowed  condition  of  the  trunk  known  as  emprosthotonos. 

The  abdominal  muscles  are  supplied  by  the  lower  six  intercostal 
nerves,  and  by  the  ilio-hypogastric  and  ilio-inguinal  branches  of 
the  first  lumbar  nerve  (Fig.  94). 

The  abdominal  wall  having  been  finished  on  both  sides,  the 
dissectors  should  cut  through  the  remains  of  the  abdominal  muscles 
in  two  or  three  places  until  the  peritoneum  is  exposed,  but  without 
injuring  the  latter,  in  order  to  study  the  appearance  of  the  mem- 
brane which  forms  the  sac  of  a  hernia.  They  should  then  open  the 
abdomen  and  dissect  the  viscera  together. 
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[The  abdomen  ia  to  be  opened  V]'  a  tranBTeree  indritm  at  the  lerel 
tg  the  nmbilicne,  and  anothet  cut  is  to  be  carried  from  the  nmUlicna 
to  the  Btemnm  a  little  to  the  left  of  the  median  line.] 

Sj  holding  up  the  lower  porti<m  of  the  abdominal  wall  bdbie 

Fig.  lOS. 


Kg.  lOS.— Diiaection  of  the  lower  part  of  the  abdoinuiil  wiU  from  witluii,  the 

peiitDDeulD  luring  been  removed  (from  Wood  'OnBoptnre'). 
a.   Eilenul  iliac  trtery. 

"  ■      ■  Lc  arterj-.  a. 

•  .I .__: .  _.  .L_      J     Spennatie  re«el«. 

i.    Oblitented  hypogutilo  aitei-jr. 


9r  of  the  poiterior  part  of  Ihe 
ibeath  of  tha  rectoi  (fold  of 
Douglaa). 
.    Conjoined  tendon  in  the  triunglo 
ofHeaMlWb. 
Foaterior  mttce  at  rsctui. 


Lymphiitici  in  crural  ri 
/.    Interaal  abdominal  ring 
H.  Unobna. 
».    BUdder. 
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dividing  it  in  the  median  line,  and  viewing  it  from  behind,  the  dis- 
sectors  will  perceive  through  the  peritoneum  five  cords  taking  a 
course  towards  the  umbiliciu  (Fig.  105).  The  central  cord  is  the 
obliterated  urachos  (m),  those  on  etch  side  of  it  are  the  obliterated 
hypogastric  arteries  (i),  and  the  outside  ones  are  the  two  epigastric 
arteries  (&)  seen  through  the  walL  The  peritoneum  is  raised  into 
distinct  folds  by  the  obliterated  h3rpoga8tric  arteries,  and  external  to 
the  epigastric  artery  on  each  side  may  be  seen  a  small  dimple  in  the 
membrane,  marking  the  position  of  the  internal  abdominal  rings. 
The  term  '^  Hesadbaeh^s  triangle  "((2)  has  been  applied  to  the  tri- 
angular space  bomided  by  the  border  of  the  rectus  internally,  the 
epigastric  artery  externally,  and  Poupart's  ligament  below,  and  it  is 
through  this  that  direct  inguinal  hernia  forces  its  way.  The  fold  of 
Douglas  (c),  or  sharp  lower  margin  of  the  posterior  sheath  of  the 
rectus,  will  be  readily  perceived  through  the  peritoneum. 

[By  dividing  the  lower  portion  of  the  abdominal  wall  in  the  median 
line  it  can  be  reflected  on  each  side,  and  the  abdominal  contents  will 
be  exposed.] 

Abdominal  Cavity  (Fig.  106). — The  parts  first  seen  on  opening 
the  abdomen  are  the  stomach  and  right  lobe  of  the  liver  with  a  small 
portion  of  the  gall-bladder,  whilst  the  great  omentum  passing  down 
from  the  stomach  conceals  the  rest  of  the  intestines.  Should,  how- 
ever, the  great  omentum  be  turned  up,  as  often  happens,  the  mass  of 
the  small  intestines  will  be  visible,  and  immediately  below  the 
stomach  the  transverse  colon.  The  ascending  and  descending  colon 
will  be  more  or  less  visible  on  each  side,  according  to  the  amount  of 
their  distension.  A  very  much  distended  bladder,  or  the  pr^;nant 
uterus,  would  be  visible  at  once,  and  the  amount  of  liver  and 
stomach  which  will  appear  will  depend  upon  the  healthy  condition 
of  those  organs,  and  upon  their  not  having  been  displaced  by  tight- 
lacing. 

For  convenience  of  description  the  abdomen  is  divided  into  the 
following  regions,  by  imaginary  lines  passing  vertically  from  the 
seventh  costal  cartilage  to  the  middle  of  Poupart's  ligament  on  each 
side  ;  and  horizontally,  at  the  level  of  the  ninth  costal  cartilages  and 
the  spines  of  the  ilium,  respectively.  In  the  centre  are  the  epigastric, 
umbilical,  and  hypogastric  regions;  and  at  each  side  the  hypochondriac, 
lumbar,  and  ILiac  or  inguinal  regions. 

The  position  of  the  several  viscera  should  now  be  noted  and  the 
different  organs  identified. 
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ifecH^T 


Regions  of  the  AniraifEN. 


UghtHjpochandriac. 

Epig»ttic.            '     LeftHrpoohond™. 

BiKht  Lumbu-. 

ITmbilical.            1          Left  Lumte. 

Bight  nko. 

Bypogubic.          1             Left  Dim. 

Begiimiiig  at  the  uppei  part,  the  lirer  will  be  found  to  occnpj  ^3» 
right  hypochondriac,  the  epigastric,  and  a  email  port  of  the  left 
hj'pochondriac  tegiana  ;  paagiug  to  it  from  the  umbilicus  will  be  leea 
the  obliteiated  umbilical  vein.    The  atomach  will  be  seen  in  the  epi- 

'Fig.  106.— The  abdominBl 
nmored  in  order  to  ihow  the 
liui  muk  the  regioiu  o(  the  i 

L.   Lira-.  T.  C.  Tnmirens  colon. 

S.   Slomacb.  B.  F.  Sinooid  fieiore. 

S.  I.  8m*U  intMtine,  B.   Bladder. 

C.   QBOua. 
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gBBtiic  region,  witli  its  greater  or  left  end  reaching  into  the  left  hypo- 
chondrimn.  By  drawing  this  end  out  from  beneath  the  ribs,  the 
spleen  will  be  found  attached  to  it,  and  wiU  also  frequently  be  found 
to  be  bound  firmly  to  the  diaphragm  by  old  inflammatory  adhesiona 
Tracing  the  stomach  to  the  right  side  it  will  be  found  to  terminate 
in  the  small  intestine  (duodenum),  and  the  point  of  demarcation 
between  the  organs  is  marked  by  a  thickened  band  of  fibres,  the 
pylorus.  The  duodenum  can  be  traced  for  a  short  distance  only  at 
present.  By  drawing  up  the  great  omentum  the  transverse  colon  will 
be  exposed  crossing  the  umbilical  region,  and  continuous  on  the  right 
side  with  the  ascending  colon,  and  on  the  left  with  the  descending 
colon,  which  should  be  traced  out.  Occup3ring  the  hypogastric  region 
are  the  coils  of  the  small  intestine,  two-fifths  of  which  constitute  the 
jejunum,  and  the  remainder  the  ileum  ;  this  may  be  seen  to  end  in 
the  large  intestine  in  the  right  iliac  fossa,  where  the  commencement 
of  the  colon  (caput  caecum  coli,  or  csecum)  will  be  recognised  by  its 
little  appendage,  the  appendix  vermiformis.  In  the  left  iliac  r^on 
will  be  seen  the  tortuous  portion  of  the  large  intestine,  called  the 
sigmoid  flexure,  which  may  be  traced  to  its  tennination  in  the  rectum 
at  the  brim  of  the  true  pelvis. 
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Miffht  Hypochondriac 
Region. 

Bic^ht  lobe  of  llrer  and 
ffidl-Dladder,  Ist  part  of 
duodenum,  hepatic  flexure 
of  colon,  right  supra-renal 
cansule,  and  part  of  right 
kioney. 


Might  Lumbar  Region, 

Aflcending  colon,  small 
intestine,  2nd  part  of  duo- 
denum, head  of  pancreas, 
xi|g;ht  kidney. 

Right  Iliae  Region, 

Caecum  coli,  ureter, 
spermatic  vesself . 


£pigastrie  Region. 

Stomach  (centre  and 
pylorus) ,  left  lobe  of  lirer. 
cselic  axis,  abdominal 
aorta,  vena  cara,  semi- 
lunar ganglia,  receptacu- 
lum  chjrii,  and  vena 
azygos. 

Umbilical  Region. 

Great  omentum,  trans- 
yerse  colon,  3rd  portion 
of  duodenum,  body  of 
pancreas. 

Hypogoitrie  Region. 

Small  intestines,  apex 
of  bladder  in  distension 
and  in  children.    Preg- 
I  nant  uterus. 


Left  Sypoehondriac 
Region. 

Stomach  (cardiac  end)» 
spleen  and  tail  of  pan« 
creas,  splenic  flexure  of 
colon,  left  supra-renal 
capsule,  and  part  of  left 
kidney. 


Left  Lumbar  Region. 

Descending  colon,  small 
intestine,  left  kidney. 


Left  Iliae  Region. 

Sigmoid  colon,  ureter,, 
spermatic  Teesels. 


The  above  table  of  necessity  includes  ornms  whose  positioni  cannot  be  flont 
at  proMnt,  and  will  be  subsequently  studied. 
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It  will  be  well  for  the  student  to  notice  the  distinctive  appeaxanees 
of  the  several  parts  of  the  intestinal  canal,  and  particularly  the 
differences  between  the  large  and  small  intestines.  The  condition  of 
the  intestines  will  vary  so  much  according  to  the  mode  of  death,  that 
mere  size  is  no  criterion,  the  small  intestines  being  occasionally 
distended  to  a  much  greater  size  than  the  laige  ;  but  attention  to  the 
following  points  will  prevent  all  possibility  of  error.  The  cylinder 
of  the  small  intestine  is  uniform  throughout,  and  the  surface  is 
perfectly  smooth  ;  the  large  intestine  on  the  contraiy  will  be  found 
to  be  pouched  or  slightly  constricted  at  short  intervals  throughout^ 
except  the  rectum.  Moreover  it  will  be  seen  to  be  marked  by 
distinct  bands  of  longitudinal  muscular  fibres,  three  in  number,  and 
in  most  subjects  small  pieces  of  fat  (appendices  epiploicsd)  will  be 
found  attached  along  the  free  border.  In  the  healthy  condition  the 
large  intestine  is  about  as  large  again  as  the  small  intestine. 

The  Peritoneum  (Fig.  107). — The  serous  membrane  covering  the 
intestines  is  now  to  be  traced,  in  doing  which  the  student  must  bear 
in  mind  that  he  has  already  opened  the  cavity  of  the  peritoneum, 
which  was  previously  a  shut  sac.  The  best  way  to  learn  the  peri- 
toneum is  to  trace  it  as  simply  as  possible  at  first,  and  afterwards  to 
study  any  complications. 

Beginning  at  the  umbilicus  the  membrane  will  be  seen  to  line  the 
abdominal  wall,  and  so  to  reach  the  diaphragm ;   from  this  it  is 
reflected  on  the  upper  surface  of  the  liver,  round  its  anterior  margin, 
and  on  the  under  surface  of  the  organ  as  far  back  as  the  transverse 
fissure.    It  then  passes  down  to  tiie  stomach,  forming  the  anterior 
layer  of  the  gastro-liepatic  or  lesser  omentum,  covers  the  anterior 
surface  of  the  stomach,  and  is  prolonged  downwards  over  the  intes- 
tines to  form  the  anterior  layer  of  the  great  omentum  or  epiploon.    By 
turning  up  the  great  omentum,  the  peritoneum  will  be  seen  to  be 
reflected  upon  itself  to  form  the  posterior  layer  of  the  great  omentum, 
which  is  continued  upwards  until  it  meets  with  the  transverse  colon, 
under  which  it  is  prolonged  to  the  spine,  forming  the  under  layer  of 
the  transverse  meso-colon.     It  is  now  carried  over  the  mesenteric 
vessels  to  the  small  intestine  and  back  to  the  spine,  thus  forming  the 
two  layers  of  the  mesentery;  and  it  can  then  be  seen  to  pass  over  the 
abdominal  aorta  into  the  pelvis,  where  it  invests  the  rectum  (meto^ 
rectum)  and  passes  from  that  intestine  to  the  bladder,  forming  in  the 
male  the  recto-vesical  pouch.    In  the  female  the  peritoneum  is  reflected 
from  the  rectum  to  the  upper  part  of  the  vagina^  forming  the  redo- 
vaqinal  pouch  (cuZ-de-toc  of  Douglas),  then  over  the  uterus  and  between 
the  stems  and  bladder,  forming  the  uUro-vesical  pouch.    It  is  lastly 
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canted  am  the  bladder  to  the  lover  port  of  the  abdominal  wall  and 
ao  to  the  nmbiliinu. 

What  is  called  the  gnattr  bag  of  the  petitonenm  hu  now  bent 
Fig.  107. 


traced,  but  there  w  another  ponch  called  the  Uaer  bag  placed  behind 
it,  and  continuoQa  with  it  through  a  hole  or  tube,  the  foramen  of 

Kg.  107.— Diagram  of  Terti«>liection  of  tb«  peritoneum  (JimTobyJ.  T. 
Gny). 
The  continQatioii  of  the  greater  with  the  lener  b«g  through  the  fomnen  of 
Viniloir  is  marked  bj  an  arrow. 

L.  LiTer.  J.  Jejanom.  B.  Bladder. 

S.  Stomach.  F.  FaDereai.  U.  Uteru. 

C.  Colao.  D.  Duodeunm.  *&.  'SeiWa- 
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IFinslow,  This  will  be  found  by  passing  tbe  finger  carefiillj  round 
the  right  border  of  the  lesser  omentum  and  immediately  bcdow  the 
liver,  when  its  point  may  be  seen  through  the  semitransparent  doubU 
fold  of  the  lesser  omentum.  To  see  the  cavity  of  tlie  lesser  bag,  an 
indsion  must  be  carefully  made  through  the  great  omentum,  when, 
if  the  parts  are  healthy,  the  bag  will  be  readily  opened  and  the 
finger  passed  through  the  foramen  of  Winslow  will  be  clearly  seen. 

Tracing  it  from  the  foramen,  the  membrane  of  the  lesser  bag  will 
be  found  to  form  the  posterior  layer  of  the  lesser  omentum,  then  to 
cover  the  posterior  surface  of  the  stomach,  and  to  be  prolonged  down- 
wards to  form  the  two  internal  layers  of  the  great  omentum,  after 
which  it  passes  up  over  the  pancreas  to  the  under  euiSsuce  of  the  liver 
behind  the  transverse  fissure. 

The  Foramen  of  Winslow  (Figs.  107  and  108)  is  simply  a  con- 
striction of  the  peritoneum  dividing  it  into  two  parts,  and  produced 
by  the  passage  of  the  hepatic  artery  forwards  and  upwards  to  the 
liver.  When  the  finger  is  in  the  foramen  it  will  feel  the  following 
boundaries.  In  front,  the  lesser  omentum  containing  the  hepatic 
artery,  bile  duct,  and  portal  vein ;  behind,  the  right  cms  of  the 
diaphragm  and  the  inferior  vena  cava  ;  heloxc,  the  hepatic  artery  (as  it 
passes  forwards  from  the  aorta) ;  above,  the  lobiJus  Spigelii  of  the  liver. 

It  is  sometimes  preferred  to  trace  the  two  sacs  of  the  peritoneum 
together,  which  can  be  readily  done  in  the  following  way.  Be- 
ginning at  the  liver,  one  layer  covers  the  front  and  the  other  the 
back  of  the  under  surface  of  the  organ,  and  the  two  meet  at  the 
transverse  fissure  to  form  the  lesser  omentum.  They  then  separate 
to  enclose  the  stomach,  uniting  at  its  lower  border  to  form  the 
anterior  two  layers  of  the  great  omentum ;  being  reflected  upon 
themselves  they  next  form  the  posterior  two  layers,  which  separate 
to  enclose  the  transverse  colon,  forming  the  transverse  meso-colon 
as  they  are  prolonged  to  the  spine.  The  two  layers  now  leave 
one  another,  and  the  upper  one  (lesser  bag)  is  prolonged  over 
the  pancreas  to  the  under  surface  of  the  liver,  where  it  commenced. 
The  under  layer  (greater  bag)  forms  the  mesentery  around  the 
small  intestines ;  the  recto-vesical  pouch  between  the  bladder  and 
rectum ;  and  passes  over  the  abdominal  wall  to  the  diaphragm,  from 
which  it  is  reflected  on  to  the  liver,  where  the  description  commenced. 

Besides  tracing  the  peritoneum  vertically  as  has  been  shown,  it 
should  be  traced  horizontally  as  follows.  Below  the  level  of  the 
transverse  colon  the  circle  will  be  found  to  be  exceedingly  simple. 
Beginning  at  the  median  line  of  the  abdominal  wall,  the  perito- 
neum may  be  traced  to  the  right  iliac  region,  where  it  will  be 
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founil  to  cover  tbe  front  of  the  caecum  and  nscending  colon  (form- 
ing the  nuto-cacum  nnd  aiceading  mao-colon) ;  it  then  forms  the 
meteniery  around  the  small  intestine,  any  portion  of  which  will 
eeire  to  show  it ;  and  lastly,  coveting  the  sigmoid  flexure  of  the 
icolou  [ngmaid  ineio-eohn)  it  is  brought  round  again  to  the  abdomiud. 
vral). 

A  fold  attaching  the  top  of  the  descending  colon  to  the  under 

surface  of  the  diaphragm  (coeto-eolic,  Jenner)  should  be  notieed. 

Fig.  108. 


■since  it  posaea  below  the  spleen  and  influences  the  movements  of 
that  orgnn. 

Above  the  colon  the  arrangement  is  a  little  complicated  by  the 
.eiistenee  of  the  two  sacH,  the  continuity  of  which  however  may  thns 
betniced(Fig.  lOR).  Beginning  at  the  median  line  of  the  abdominal 
wall,  the  peritoneum  may  be  traced  into  the  right  hypochondrinm 
and  over  the  right  kidney ;  it  then  passes  through  the  loop  of  the 
hepatic  arteiy  (fommen  Winalowii),  and  across  the  body  in  front  of 
the  pancreas,  then  to  the  posterior  surface  of  the  stomach  and  back 
to  the  foramen  again,  where  it  forma  the  posterior  layer  of  the  leaer 
omentum.  Reflected  at  this  point  upon  itself,  the  membrane  will  be 
■seen  to  form  the  anterior  layer  of  the  lesser  oi 
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tinned  over  the  front  of  the  atomoch  ;  thence  tO'  the  spleen  vhich  it 
cneloees  (foniung  the  gattro-tplenie  omfnium),  and  ho  to  the  left 
hjpochondrinm  and  round  the  abdommal  vtiU.  The  continnity  of 
the  greater  with  the  lesser  hag  ia  thus  evident,  and  the  foramen  of 
mnalov  ia  seen  to  be  mereljr  the  narrowed  tube  of  communication 
between  the  tri-o  cavities. 

Beddea  the  folda  of  peiitonenm  which  bare  been  named  in  tracing 


the  membrane,  there  are  others  which  form  certain  ligamente  of  the 
liver  and  bladder,  and  of  the  uterus  in  the  female. 

Fasaing  from  the  umbilicoB  to  the  Liver  the  obliteroted  umbilical 
vein  or  round  Iv/ameut  is  seen,  and  around  it  ia  reflected  a  double 
fold  of  peritoneum,  the  tarpenmnj  or  fald/orm  ligamtnt  of  the  liver, 
^lis  is  prolonged  on  each  side  over  the  diaphragm  and  on  to  the 
i^per  Burface  of  the  liver,  where  it  forms  the  iipper  layer  of  the 
eeronwy  ligament ;  the  onder  layer  being  fonned  partly  by  the  leeser 
bag  of  the  peritoneum,  and  the  triangnlor  surface  between  the  two 

Tig.  lOB. — Female  pehic  organs,  aecn  from  above  (from  Savags). 


a,  a.  Obliterated  hrpogoBtrie  oiterie*. 
y    Bimd  ligHment  of  utenu. 
(.    Poalerior  ligament  of  utenu. 

1,  Jl.  Orw^nn  veweli. 
at.  line*  alba  and  lectioD  of  urn 
B.  Bladder. 
X,  Maniid  I.t^aBMnt  of  utenu. 


Fimbriated  eitrcinily  of  FoUopiai 
Tube. 
T.  Fatlopion  Tube. 
0.  Ovary, 
fi.  Bectum. 
U.  Utenu. 
V.  Fifth  lumbar  vertebra. 
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being  attached  by  finn  areolar  tissae  to  the  diaphxagm.  The  doubled 
edges  of  the  upper  layer  of  the  coronary  ligament  on  each  aide  aie 
called  the  right  and  left  lateral  ligamenU. 

The  false  Hgammti  of  the  Bladder  are  formed  by  the  pentonemn  | 
they  are  five  in  number,  two  posterior,  two  lateral,  and  one  superior. 
The  posterior  ialse  ligaments  are  the  maigins  of  the  recto-vesical 
pouch,  and  are  formed  by  the  membrane  being  reflected  over  the 
obliterated  hypogastric  arteries.  The  lateral  false  ligaments  are  the 
pieces  of  peritoneum  reaching  from  the  bladder  to  the  sides  of  the 
pelvis,  and  the  superior  is  that  passing  over  the  obliterated  hypogas* 
trie  arteries  and  urachus  to  the  umbilicus. 

In  the  female  (Fig.  109),  the  pelvis  is  divided  transversely  by  ft 
fold  of  peritoneum  reaching  from  each  side  of  the  uterus  to  the  aide 
of  the  pelvis,  and  called  the  broad  ligamtnt  of  the  uterus  ;  in  which 
will  be  found  the  ovary,  the  Fallopian  tube,  and  the  round  ligament. 
It  is  by  the  open  mouth  of  the  Fallopian  tube  that  the  peritoneum 
has  a  communication  with  the  mhcous  membrane  of  the  uterus. 
The  Uterus  and  Vagina  intervene  between  the  rectum  and  bladder 
of  the  female,  and  the  peritoneum  is  prolonged  from,  the  rectum  to 
the  posterior  wall  of  the  vagina,  and  then  over  the  uterus  to  the 
bladder,  thus  forming  the  recto-vaginal  and  utero-^jesieal  pouches,  the 
edges  of  which  are  the  anterior  and  posterior  ligaments  of  the  utem& 

In  the  child  an  arrangement  may  occasionally  be  found  which  is 
extremely  rare  in  the  adult — the  posterior  layer  of  the  great  omentum 
ascending  directly  to  the  pancreas,  and  then  being  again  reflected  to 
the  colon  to  form  its  meso-colon. 

Mesenteric  Vessels. 

S[n  order  to  dissect  the  mesenteric  arteries,  the  great  omentum 
transverse  colon  must  be  turned  up  over  the  cartilages  of  the 
ribs  and  the  small  intestines  be  drawn  down.  Beginning  at  the 
uppei  end  of  the  jejunum  (t.6.,  at  the  point  where  the  small  in- 
testine can  first  be  distinctly  seen)  the  dissector  should  remove  the 
whole  of  the  anterior  layer  of  the  mesentciy  as  far  as  the  edge  of  the 
bowel,  where  it  is  to  be  cut  off.  This  must  be  continued  along  the 
whole  len^h  of  the  small  intestine,  and  the  mesentery  will  be  found 
to  pass  0Dli({uely  downwards  from  left  to  right.  After  the  vessels 
contained  in  the  mesentery  are  cleaned,  the  under  layer  of  the  meso- 
colon must  be  removed  in  the  some  way  to  expose  the  vessels  going 
to  the  large  intestine.] 

The  Superior  Hesenteric  Artery  (Fig.  110,  lo)  is  the  Teasel 
which  supplies  the  small  and  half  the  large  inte&\in«iu    K^RKI^bl^ 
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tlie  abdominal  ttorta,  it  cornea  off  immediatcl;  bene&th  the  poncmw 
and  pawes  forwud.  between  it  and  the  duodenmn,  giving  off  the 
infiruir  pmtereatico-duodtttal  branch  {13),  which  takes  a  cun-ed  couiee 
to  the  right,  and  between  the  head  c^  the  pancreas  and  the  duodenum. 

Fig.  110. 


to  anastomose  with  the  jiaiicrealiai^iiodenalii  $Kperior  arteiT.    Tlie 
trank  of  the  superior  mesenteric  orterj  will  be  Been  to  take  a  slightly 
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cnrred  diraction  from  left  to  right,  and  &om  its  oonvezitf  or  left  ndo 
ue  given  the  bnmches  to  the  bdisU  intestine  (i  6)  (vom  vnUtttM  bnuw), 
while  from  its  concavity  oi  right  side  are  given  three  branchea  to  the 
large  inteatine,  Um-colie  (15),  Tight  colie  (14),  &nd  middU  eolie  (ir) 


Fig.  111.— Branchea  of  the  inrcriarmcKiitenc  artery  (from  WilMn] . 
8.  Abdominal  aorta. 
0.  Inferior  raesenlerie  artery. 

10.  ColiciaiiiiitniinoMiil*ting;*lth— 

11.  Colicam  " 
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tfteiies.  The  branches  to  the  small  intestine  foim  a  series  of  primaiy 
and  secondary  loops  which  inosculate  freely  with  one  another,  and  at 
last  xamify  in  the  subnincons  areolar  tissue  of  the  intestine.  The 
branches  to  the  large  intestine  take  the  course  indicated  by  their 
names ;  thus  the  ileo-colic  goes  to  the  end  of  the  ileum  and  com- 
mencement of  the  colon  (caecum),  the  right  colic  to  the  ascending, 
and  the  middle  colic  to  the  transverse  colon.  Each  of  these  arteries 
divides  into  primary  loops,  which  spread  out  on  each  side,  and 
inosculate  witii  one  another  and  wiUi  the  branches  to  the  small 
intestine ;  and  thus  a  free  anastomosis  is  established  from  one  part 
to  another  of  the  intestinal  canaL 

Corresponding  branches  of  veins  will  be  found  running  with  the 
arteries,  all  of  which  unite  in  the  Superior  Mesenteric  Vein  (Fig. 
114,  6),  which  unites  with  the  splenic  to  form  the  vena  portse.  In 
addition  there  may  be  found  ramifying  upon  the  arteries  the  branches 
of  the  superior  mesenteric  plexus,  derived  from  the  solar  plexus  of 
ihe  sympathetic ;  and  interspersed  are  the  lymphatic  glands  which 
receive  the  lacteals  from  the  intestines, 

^  rrhe  whole  of  the  small  intestines  are  to  be  turned  over  to  the 
right  side,  and  the  remainder  of  the  meso-colon  is  to  be  removed  to 
expose  the  inferior  mesenteric  vessels.] 

The  Inferior  Mesenteric  Artery  (Fig.  Ill,  9)  will  be  seen  to 
Arise  from  the  abdominal  aorta  about  an  inch  and  a  half  above  the 
bifurcation,  and  to  give  off  the  Uft  colic  (lo)  to  the  descending  colon  ; 
ihe  Hgmoid  (12)  (three  or  four)  to  the  sigmoid  flexure ;  and  lastly, 
Ihe  tuperior  h<BmorrhoidcU  artery  (13)  which  descends  into  the  pelvis 
to  supply  the  rectum.  These  arteries  form  loops  and  anastomose 
freely  with  one  another,  and  moreover,  the  left  colic  inosculates 
with  the  middle  colic  of  the  superior  mesenteric,  and  the  superior 
hssmorrhoidal  with  the  middle  hsemorrhoidal  of  the  internal  iliac 
artery. 

The  Inferior  Mesenteric  Vein  (Fig.  114,  i)  will*be  seen  to  have 
branches  corresponding  to  those  of  the  artery,  and  anastomoses  by 
its  hsemorrhoidal  branch  with  the  middle  hemorrhoidal  branch  of 
the  internal  iliac  vein.  It  passes  upwards  beneath  the  pancreas  to 
join  the  splenic  vein,  and  so  into  the  vena  portss,  thus  forming  a 
communication  between  the  two  great  venous  systems.  Branches  of 
the  inferior  mesenteric  plexus  of  the  sympathetic  may  be  traced  upon 
the  vessels. 

It  may  be  noticed  that  the  mesenteric  veins  never  present 
dBMiadons,  which  is  owing  to  their  having  no  valves. 
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The  Cosliac  Axis, 

[The  intestines  are  now  to  be  replaced,  and  the  liver  fastened  up  to 
the  ribs,  either  with  hooks  or,  better,  by  a  few  stitches :  the  stomach 
being  drawn  down,  the  lesser  omentum  is  then  to  be  carefully 
removed.] 

Between  the  layers  of  the  lesser  omentum  will  be  found  three 
important  structures,  and  in  the  following  positions  (Fig.  113). 
To  the  right  and  most  in  front  is  the  bile-duct  (7),  to  tiie  left  the 
hepatic  artery  (5),  and  behind  and  between  the  two  the  large  vena 
portss  (9). 

Behind  the  omentum  in  the  middle  line  will  be  found  the  short 
trunk  of  the  Ckseliac  Axis  and  its  branches,  viz.,  the  gastric  (coronazia 
ventriculi),  the  hepatic,  and  the  splenic  arteries. 

The  Gastric  Artery  (Fig.  112, 12),  the  smallest  of  the  three, 
passes  along  the  lesser  curvature  of  the  stomach  from  left  to  rig^t, 
giving  branches  to  both  surfaces  of  that  oigan  and  to  the  oesophagas; 
it  anastomoses  at  the  pylorus  with  the  pyloric  branch  of  the 
hepatic  artery.  Branches  of  the  sympathetic  (gastric  plexus)  may 
be  traced  upon  it    Its  accompanying  vein  opens  into  the  vena  porto. 

The  opportunity  may  be  taken  to  notice  the  distribution  of  the 
pneumo-gastric  nerves  to  the  stomach.  The  left  pneumo-gastdc 
gives  numerous  branches  to  the  front  of  the  stomach  and  the  right  to 
the  back  of  the  viscus,  and  these  can  be  generally  seen  through  the 
peritoneal  coat  without  further  dissection. 

The  Hepatic  Artery  (Fig.  112,  i)  passes  upwards  and  to  the 
right  side  (thus  forming  the  inferior  and  anterior  boundaries  of  the 
foramen  of  Winslow),  and  will  be  seen  to  divide  into  the  right  and 
left  hepatic  branches,  which  enter  the  transverse  fissure  of  the 
liver.  The  artery  gives  off  the  pyloric  branch  (3)  which  has  been 
seen  to  anastomose  with  the  gastric,  and  a  trunk  which  immediately 
disappears  behind  the  duodenum  and  is  called  the  gastro-duodenalit 
(13).  From  the  right  hepatic  branch  the  small  cystic  (7)  artery  is 
given  ofl^  which*  is  di^itributed  to  the  gall-bladder  by  two  branches, 
one  passing  between  it  and  the  liver  and  the  other  along  its  free 
surface. 

The  Splenic  Artery  (Fig.  112,  20)  can  now  be  seen  only  in  port, 
taking  a  tortuous  course  behind  the  stomach  and  along  the  upper 
border  of  the  pancreas  to  the  spleen. 

[To  continue  the  dissection  it  will  be  necessary  to  remove  the 
intestines  which  have  been  examined,  by  putting  a  couple  of 
ligatures  upon  the  upper  part  of  the  jejunum,  and  also  u\^  ^S&i^ 
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ni^MT  part  of  the  rectiin^  and  ilividiii^  the  intestine  between  the 
two  ligatnm  at  each  point    By  cnttuig  the  superior  mewsterie 
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9Xtery  the  small  intestine  will  be  at  once  set  free,  but  the  laige  in- 
testine must  be  carefully  lemored  by  dividing  the  meso-colon  dose 
to  the  intestine  throughout,  and  lastly  by  cutting  the  inferior  mes- 
enteric artery.] 

The  Gastro-duodenal  Artery  (Fig.  112,  13)  can  be  traced  out 
by  turning  up  tiie  stomach.  After  passing  behind  the  duodenum  it 
divides  into  the  gastro-epiploica  dextra  and  the  pancreatico-duode- 
nalis  arteries. 

The  Gtutro-epiploica  dextra  (23)  runs  from  right  to  left  along  the' 
great  curvature  of  the  stomach  and  between  the  folds  of  the  great 
omentum ;  it  anastomoses  with  the  gastro-epiploica  sinistra  of  the 
splenic  artery. 

The  PanerecUico-dtiodenalts  superior  (17)  will  be  found  between  the 
duodenum  and  the  head  of  the  pancreas,  the  latter  of  which  it  sur^ 
rounds ;  it  anastomoses  with  the  small  branch  from  the  commence- 
ment of  the  superior  mesenteric  artery  called  the  pancreatico  duode^ 
fuUis  inferior  (Fig.  110,  13)  and  gives  branches  to  both  pancreas  and' 
duodenum.     . 

The  Splenic  Artery  (Fig.  112,  20)  can  now  be  seen  in  the  whole 
of  its  course  to  the  spleen,  near  which  it  breaks  up  into  four  or  five 
branches  which  enter  the  hiluni  or  fissure  on  the  concave  surface  of 
that  organ.  As  it  passes  along  tlie  upper  border  of  the  pancreas  it 
gives  off  small  branches  to  it  (pancreaticce  parvce),  and  one  {pancreatiea 
magna)  which  runs  along  the  whole  length  of  the  gland  with  the 
duct.  It  also  gives  small  branches  {vasa  hrevia)  (14)  to  the  great  end 
of  the  stomach,  and  one  large  one  {gastro-epiploica  sinistra)  (18),  which 
runs  along  the  great  curvature  to  anastomose  with  the  gastro-epiploica 
dextra  of  the  hepatic.  Upon  the  hepatic  and  splenic  arteries  arer 
corresponding  plexuses  of  the  sympathetic. 

The  Splenic  Vein  (Fig.  114,  3)  is  placed  below  its  artery  and 
lies  behind  the  pancreas.  It  receives  branches  corresponding  to 
those  of  the  artery,  and  also  at  about  the  middle  of  the  pancreas, 
the  inferior  mesenteric  vein.  It  is  joined  by  the  superior  mesen- 
teric vein  behind  the  head  of  the  pancreas,  the  two  forming  the  vena 
portas. 

[The  pancreas  and  duodenum  should  now  be  thoroughly  defined,, 
and  the  bile  and  the  pancreatic  ducts  traced  to  their  entrance  into 
the  intestine.  If  desired,  the  stomach  may  be  removed  by  tying  and 
cutting  it  near  the  pylorus,  and  at  the  oosophogus.] 

The  Duodenum  (Fig.  113,  11)  is  from  eight  to  ten  inches  long* 
(twelve  finger-breadths),  and  makes  a  peculiar  bendu^oTi\\jb^V)^i^'Vfo 
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it  passes  beneath  the  mesenteric  artery,  to  become  the  jejunnm ;  tlois 
entering  successively  the  right  hypochondriac,  the  right  lombory  and 
the  umbilical  regions. 

The  first  or  ascending  portion  reaches  from  the  pylorus  to  the  under 
surface  of  the  right  lobe  of  the  liver,  wliere  it  is  in  close  proximity  to 
the  gall-bladder.  It  is  covered  both  iu  front  and  behind  by  a  pro- 
longation from  the  lesser  omentum,  and  is  therefore  movable  with 
the  stx)niach.  Behind  it  are  the  vena  porta;,  the  common  bile  duct, 
«nd  the  gastro-duodenal  artery. 

The  second  or  descending  portion  is  covered  in  front  by  the  peiito* 
neum,  which  binds  it  to  the  suriace  of  the  right  kidney,  in  front  of 
which  it  descends  for  about  three  inches  behind  the  ascending  odknu 
It  lies  close  to  the  outer  side  of  the  head  of  the  pancreas  with  the 
pancreatico-duodenal  arteries  intervening,  and  into  its  posterior 
8ur£Eu:e  the  biliary  and  pancreatic  ducts  open. 

The  third  or  transverse  portion  is  between  the  layers  of  the  meso- 
colon, and  therefore  has  no  proper  [peritoneal  covering.  It  is  crossed 
by  the  superior  mesenteric  artery  and  vein,  and  lying  upon  the  vena 
cava  and  upon  the  aorta  between  the  crura  of  the  diaphragm^  it 
gradually  ascends  from  the  level  of  the  third  to  that  of  the  second 
lumbar  vertebra,  at  the  left  side  of  which  it  becomes  the  jejunum. 
Immediately  above  it  is  the  body  of  the  pancreas  with  the  pancrea- 
tico-duodeual  arteries.  This  is  the  most  fixed  portion  of  the  small 
intestine,  and,  owing  to  the  weight  of  the  remainder  of  the  bowel,  it 
is  at  the  junction  of  the  duodenum  with  the  jejunum  that  laceration 
most  commonly  occurs  in  cases  of  abdominal  injury. 

The  Pancreas  (Fig.  113,  13)  lies  transversely  in  the  abdomen, 
occupying  the  right  lumbar,  epigastric,  and  left  hypochondriac 
regions ;  the  liead  being  embraced  by  the  duodenum,  the  body  cross- 
ing the  aorta  between  the  cccliac  axis  and  the  superior  mesenteric 
artery,  and  the  tail  touching  the  spleen.  It  was  covered  by  the  lesser 
bag  of  the  peritoneum,  and  from  right  to  left  it  crosses  the  vena 
portee,  the  vena  cava,  and  the  aorta  between  the  crura  of  the  dia- 
phragm ;  and  then  lies  over  nearly  the  whole  length  of  the  splenic 
vein,  crossing  the  two  mesenteric  veins  as  they  ascend  to  join  it. 
The  duct  runs  along  the  whole  length  of  the  gland  to  join  the  com- 
mon bile  duct,  which  lies  in  the  groove  between  the  duodenum  and 
pancreas  ;  and  the  united  ducts  open  very  obliq^uely  into  the  back  of 
the  second  part  of  the  duodenum. 

The  Bile  Duct  (Fig.  114,  7)  should  be  traced  up  to  the  liver, 

where  it  will  be  found  to  commence  in  the  right  and  left  hepatic 

dttcttp  which  emergi^  from  the  transverse  fissure ;  these  unite  to  fozm 
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tha  comtnon  hepatic  duet,  vUch  is  joined  at  oa  acute  angle  by  the 
dnctof  thegaIl-bkddeT(eiwlK],tbiufoimiiigthe  common  Me  dnot  or 
Aieku  eomrnvnu  thoUd«Aui.  The  bile  duct  lies  between  the  la^^n 
of  the  leaaer  omentum  to  the  right  of  the  hepatic  oiteiy  and  portal 

Fig.  113. 
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TeiD,  and  posses  beliind  the  first  portion  of  tlie  duodenum  to  join  the 
pancteatie  duct  and  open  into  tho  duodcnnm  as  described  above. 

The  Vena  Fortte  (Fig'  114,  9)  is  formed  by  the  junction  of  the 
S[Jenie  and  superior  mesenteric  veins  behind  the  pancreas  about  an 
inch  and  a  half  from  the  head,  and  immediately  in  front  of  the  vena 
CKf*,  and  to  the  right  of  the  median  line    It  is  four  inches  long,  and 

Fif.  113.— Duadcnian  (alteKd  from  Hirachfcld  and  LeTcUlu). 


1.  BooDd  Unmcn 

2.  Omt  ena  of  eb 

3.  Oall-bladdoi. 


8.  Splenic  arlcry  tnd  vein. 

9.  TniapariiD. 

10.  Tail  of  pancrcu. 


13.  Hc«d  or  pancreai. 

14.  Left  rcnnl  resseU. 

15.  SuMrior  mCTcnteiie  atteiy. 

16.  Left  ureter. 

IT.  BiRht  kidney. 

IS.  Left  spcmuitic  reucb. 

19.  Right  ureter. 

20.  Inferior  mesenterie  nrtcr;. 

21.  Bight  epemutic  TSMcls. 

22.  Aorta. 

23.  Vena  cava. 
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oseendB  betweeQ  tlie  by eit  of  the  leaser  omentum  to  the  tnxutnnK 
fissure  of  the  liver,  between  but  poBterior  to  the  bile  duct  and  tbe 
liepatic  artery.  It  receives  tbe  small  gastric  and  cystic  veina,  and  is 
Tetuaihable  for  having  no  valves. 

The  Spleen  (Fig.  113,  4)  occupies  the  left  hjpochondrinm,  and 


Fig.  114. 


Kg.  IH— ThB  portal 


the  qilenio  Tciu  behind  1 


1.  Inferior   mesenUric 

tnced  by  meuu  of  dotted  lines 

2.  The  panrreag  < 
S.  The  splenic  vei 
4.  Spleen, 
fi.  Outric  ' 


to  tcnninate  ic 


ni,  opening  into  the 


the  Bupcrior 

thr  trunk  of  the  superior  meii- 

9.  Portal  vein. 

10.  Hepatic  srtcrj. 

11.  Ductus  commuiiii  choledoclma. 

12.  l)h-iiion  of  the  duct  and  vsmli 

St  the  tnoBvene  flsnire  of  the 

13.  Cystic  duct  leadins  to  the  gill' 
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ia  attached  to  the  greater  end  of  the  stomach  by  the  gastro-aplenie 
omentum,  which  is  reflected  from  it  to  the  diaphragm.  It  lies 
against  the  left  supra-renal  capsule  and  the  diaphragm,  and  the 
tail  of  the  pancreas  touches  its  lower  maigin.  The  splenic  vessels 
will  be  seen  to  enter  the  hUum  or  slit  on  its  concave  surface. 

Deep  Dissection  of  the  Abdomen. 

[The  stomach,  duodenum,  pancreas,  and  spleen  should  now  be 
taken  away  by  dividing  the  oesophagus,  bile  duct,  and  vessels,  and 
the  liver  should  then  be  carefully  removed  in  order  to  see  t^e 
arrangement  of  the  coronary  ligament.  The  round  and  falciform 
ligaments  should  first  be  cut  and  the  liver  pulled  down  ;  by  carrying 
the  knife  along  the  attachment  to  the  diaphragm  the  upper  layer  3l 
the  coronary  ligament  will  then  be  divided,  as  well  as  the  lateral 
ligaments  on  each  side  which  are  formed  from  it  The  vena  cava 
and  a  part  of  the  liver  uncovered  by  peritoneum  will  now  be 
exposed,  the  latter  being  attached  to  the  diaphragm  by  areolar 
tissue,  and  when  these  are  carefully  divided,  the  right  supra-renal 
capsule  and  the  top  of  the  right,  kidney  will  be  brought  into  view. 
The  vena  cava  must  be  again  cut  through  at  the  lower  margin  of 
the  liver,  when  it  will  only  be  necessary  to  divide  the  under  layer 
of  the  coronary  ligament  (derived  chiefly  from  the  lesser  bag  of  the 
l>eritoneum)  to  remove  the  organ. 

The  viscera  should  all  be  placed  in  a  covered  pan  for  examination 
during  the  time  that  the  subiect  is  turned. 

The  Diaphragm  is  to  be  cleaned  by  stripping  off  the  peritoneum, 
as  far  as  possible  in  the  direction  of  the  muscular  fibres  ;  and  at  the 
same  time  the  inner  surface  of  the  flap  of  abdominal  muscles  still 
attached  should  be  cleaned,  in  order  to  follow  out  the  fibres  of  the 
transversalis.  Care  must  be  taken  not  to  puncture  the  diaphragm, 
imd  to  leave  the  branches  of  artery  and  nerve  ramifying  on  its 
surface.  The  crura  or  muscular  slips  on  each  side  of  the  aorta  must 
be  carefullv  cleaned,  tmd  two  tendinous  arches  over  the  psoas  and 
quadratus  lumborum  muscles  defined,  for  which  purpose  it  will  be 
well  to  detach  the  kidney  and  turn  it  over  to  the  opposite  side 
temporarily.] 

The  Diaphragpin  (Fig.  115)  is  found  to  be  arched  after  death, 
being  concave  towards  the  abdomen  (particularly  on  the  right  side), 
owing  to  the  fact  that  expiration  is  the  last  act  of  life,  and  rising  to 
the  level  of  the  fifth  costal  cartilage  on  the  right  but  the  sixth  on 
the  left  side.  It  arises  from  the  back  of  the  ensiform  cartilage  and 
from  the  inner  surfaces  of  the  six  lower  ribs,  where  it  interdigitates 
with  the  transversalis  abdominis ;  also  from  the  ligamenta  arcuatay 
externa  and  interna^  of  which  the  internal  one  passes  from  the  body 
to  the  transverse  process  of  the  first  lumbar  vertebra,  and  tik& 
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external  one  from  the  tame  tnuurene  proceee  to  the  laat  rib  ;  the 
two  crosBing  tiie  psoas  and  quadntiu  lumbonim  miudea  rMpeo- 
timly. 

The  tigamentma  arcuatum  externum  u  only  the  arti£cia]I]r  iao- 
lilted  bolder  of  the  fucia  covering  the  quadiatiu  luinboram,  vhich 

Fig  115 


]■  the  anterior  kmcUu  of  the  fascia  lomboruni  denred  from  the 
poetarior  tendon  of  the  transreraalu  abdominis  rooscle  (Fig  108). 

The  tigamentum  areuatam  itiltmam  is  formed  solely  by  the 
posterior  tendinous  bolder  of  tlie  drnphragm,  and  to  it  the  iascU 
of  the  psoas  is  attached 

Ffg.  IIS. — Under  or  nbtlominsl  eurflkce  of  tho  diiplmigin  (trom  Wilson). 

1.  TIie_  ccDtral    leaflet  of  the  Un- 

2.  The  left  or  onaliert  leoflet. 
S.  Ths  nght  InBet. 

4,  Fudculiu  from  the  emifciiTn  csrti- 

Isge- 

5.  ligsmentum  snuatum  extennun 

of  tlie  left  aide. 
A.  IiigMnentam  srcastnm  internum. 
7>  A  nnsll  anhed  openiDg  oocaaion- 

allr  found,  through  irhich  the 


Aortic  opening. 

(EiopliagDBl  opening. 

Openin  K  for  the  inferior  Tens  caw 

Pkhu    msgnus   paaring  beneath 

the  ligamentum  «r — '~~-  -~ 
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The  crura  or  pillars  of  the  diaphragm  arise  from  the  front  of  the 
bodies  of  the  upper  lumbar  vertebrae  ;  the  right  cms  is  the  larger, 
and  reaches  as  low  as  the  third  vertebra  and  intervertebral  substance, 
but  the  left  reaches  only  the  second  lumbar  vertebra. 

All  the  fibres  of  the  diaphragm  are  inserted  into  the  central 
cordiform  or  trefoil  tendon,  but  the  crura  decussate  with  one 
another  and  form  a  figure-of-8  before  they  pass  into  the  tendon, 
thus  surrounding  the  aorta  and  the  cesophagus. 

Openings, — There  are  three  large  openings  in  the  diaphragm,  viz., 
the  Aortic,  the  (Esophageal,  and  the  Vena  Caval  openings,  and  two 
or  three  small  orifices  in  the  crura  for  the  splanchnic  nerves  and 
vena  azygos  minor,  and  also  for  the  vena  azygos  major  if  it  does  not 
pass  through  the  aortic  opening. 

The  Aortic  and  (Esophageal  openings  are  in  the  loops  formed  by 
the  crura,  and  the  front  or  oesophageal  one,  which  is  also  to  the  left 
side,  is  entirely  muscular  ;  but  that  for  the  aorta  will  be  found  upon 
dissection  to  become  tendinous,  owing  to  some  deep  fibres  which 
pass  transversely  over  the  vesseL  The  aortic  opening  is  strictly 
speaking  behind  the  diaphragm,  being  bounded  posteriorly  by  the 
vertebral  column. 

The  opening  for  the  Vena  Cava  is  more  or  less  quadrilateral 
(foramen  quadratum),  is  situated  in  the  right  division  of  the  cordi- 
form tendon,  and  is  entirely  tendinous. 

Through  the  aortic  orifice  pass  the  aorta,  the  vena  azygos  major, 
and  the  thoracic  duct ;  through  the  oesophageal  opening,  the 
oesophagus  with  the  two  pneumogastric  nerves ;  through  the  quadri- 
lateral opening,  the  vena  cava  inferior,  which  is  firmly  attached  to 
the  margins  of  the  opening,  and  ako  a  branch  of  the  phrenic  nerve. 
The  greater  and  lesser  splanchnic  nerves  pass  through  a  slit  in  each 
ems,  and  the  vena  azygos  minor  (if  it  exists)  passes  through  the  left 
cms.  The  gangliated  cord  of  the  sympathetic  is  continued  into  the 
abdomen  from  the  thorax  beneath  the  ligamentum  arcuatum  internum. 

The  position  of  the  diaphragm  alters  considerably  during  inspira- 
tion, for  the  muscle  then  becomes  flattened,  and  slopes  downwards 
and  backwards  so  as  to  deepen  the  posterior  part  of  the  chest.  The 
diaphragm  is  supplied  by  the  phrenic  nerves  from  the  cervical 
plexus,  which,  after  traversing  the  thorax,  pierce  the  fibres  of  the 
muscle  and  are  distributed  principally  on  its  under  surface.  Its 
arteries  are  the  phrenic,  from  the  abdominal  aorta,  on  the  under 
surface,  and  the  mwculo-phrenic  from  the  internal  mammary.  This 
last  will  be  seen  when  the  upper  surface  of  the  diaphragm  is 
dissected  with  the  Thorax. 
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[The  vessels  and  muscles  of  the  abdominal  cavity  are  now  to  be 
cleaned.  Around  the  aorta  and  its  branches  will  be  found  a  quantity 
of  tough  tissue,  which  is  the  sympathetic  nerve  giving  off  plexuses 
to  the  several  vessels.  The  greater  part  of  this  ma^r  be  removed, 
but  the  great  splanchnic  nerves  should  be  traced  to  their  termination 
in  the  semilunar  ganglia,  situated  on  each  side  of  the  aorta  close  to 
the  diaphragm,  and  closely  resembling  lymphatic  glands  in  appear- 
ance ;  and  the  gangliated  cord  of  the  sympathetic  on  each  side  of  the 
vertebrro  is  to  be  preserved.  The  vena  cava  inferior  (a  piece  of 
which  it  will  be  remembered  has  been  removed  with  the  liver)  is  to 
be  cleaned,  and  care  must  be  taken  not  to  cut  off  the  right  spermatic 
vein  on  its  anterior  surface.  The  vein  may  be  secured  in  its  proper 
X)08ition  with  a  pin  if  necessary.  The  kidneys  and  supra-renal 
capsules  are  to  be  dissected  out  and  the  vessels  going  to  each 
defined,  and  the  spermatic  vessels  should  be  traced  out.] 

The  Abdominal  Aorta  (Fig.  116)  is  the  direct  continuation  of 
the  thoracic  aorta,  and  reaches  from  the  last  dorsal  vertebra  to  the 
left  side  of  the  fourth  lumbar  vertebra,  where  it  divides  into  the  two 
common  iliacs.  It  was  covered  originally  and  quite  superficially  by 
the  stomach,  transverse  colon,  and  small  intestines  ;  and  was  crossed 
more  closely  (from  above  downwards)  by  the  pancreas  and  splenic 
vein,  between  the  cccliac  axis  and  superior  mesenteric  artery  ;  by  the 
duodenum,  immediately  below  the  mesenteric  artery  ;  and  by  the 
left  renal  vein.  Immediately  below  the  renal  vein  the  spermatic 
arteries  lie  in  front  of  the  aorta  for  a  short  distance,  and  lower  down 
is  the  inferior  mesenteric  artery,  from  which  the  peritoneum  was 
reflected  over  the  aorta  to  the  bifurcation. 

The  artery  lies  against  the  bodies  of  the  vertebra)  and  the  anterior 
common  ligament,  and  crosses  the  left  lumbar  veins.  To  its  right  is 
he  vena  cava,  in  close  connection  below  but  separated  at  the  upper 
part  by  the  right  cms  of  the  diaphragm,  and  between  the  upper  part 
of  the  aorta  and  the  right  cms  are  the  receptaculum  chyli,  with  the 
thoracic  duct  and  the  vena  azygos  major.  To  its  left  is  the  left 
gangliated  cord  of  the  sympathetic.  Its  point  of  bifurcation  is  a  little 
below  and  to  the  left  of  the  umbilicus,  above  which  it  may  be  readily 
compressed. 

Surgery  (Fig.  117). — The  abdominal  aorta  has  been  tied  immedi- 
ately above  the  bifurcation  for  iliac  aneurism,  but  without  success. 
It  may  be  reached  by  an  incision  prolonged  above  and  below  the 
xunbilicus,  by  which  Sir  Astley  Cooper  originally  tied  it,  the  i)eri- 
toneum  being  necessarily  opened  in  front,  and  again  at  the  point  of 
ligature  ;  or  by  an  incision  at  the  side  similar  to  that  for  ligature  of 
the  common  iliac  artery,  but  larger,  by  which  the  peritoneum  is 
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turned  forward  and  left  unopened.  Mr.  Lane  has  proposed  to  apply 
the  ligature  above,  instead  of  below,  the  origin  of  the  inferior 
mesenteric  artery,  in  order  to  preserve  the  anastomoses  of  that 
vessel. 

The  Branches  of  the  abdominal  aorta  are — 1.  Phrenic  or  dia- 
phragmatic. 2.  Coeliac  aiis  (dividing  into  gastric,  hepatic,  and 
splenic).  3.  Superior  mesenteric.  4.  Suprarenal  or  capsular.  5. 
Renal.  6.  Spermatic  (ovarian  in  female).  7.  Inferior  mesenteric. 
8.  Middle  sacral.     9.  Lumbar  arteries.     10.  Common  iliacs. 

The  Phrenic  arteries  (Fig.  116,  2)  are  two  small  branches,  which 
arise  close  below  the  diaphragm  and  ramify  on  its  under  surface, 
where  they  form  a  circle  and  anastomose  with  one  another  and  with 
the  internal  mammary  artery,  giving  also  a  branch  to  the  supra-renal 
capsule.    The  veins  open  into  the  vena  cava. 

The  Coeliac  Axis  (Fig.  116,  4)  is  only  half  an  inch  in  length,  and 
divides  at  once  into  the  gastric,  hepatic,  and  splenic  arteries  {v,  p. 
217). 

The  gastric  and  splenic  veins  open  into  the  vena  port®,  but  the 
hepatic  veins  into  the  vena  cava. 

The  Superior  Mesenteric  artery  (Fig.  116,  6)  supplies  all  the 
small  and  half  the  large  intestine  (t;.  p.  213).  Its  vein  opens  into 
the  vena  portse. 

The  Supra-renal  arteries  (Fig.  116,  7)  pass,  one  on  each  side, 
transversely  to  the  supra-renal  capsule,  the  right  going  beneath  the 
vena  cava.  In  addition  to  this  artery  (middle  capsular)  the  capsule 
is  supplied  by  a  branch  from  the  phrenic  (superior)  and  one  from  the 
renal  artery  (inferior).  The  right  vein  enters  the  vena  cava,  the  left 
the  renal  or  phrenic  vein. 

The  Kenal  arteries  (Fig.  116,  9)  arising  on  each  side  of  the  aorta 
immediately  below  the  capsular  arteries,  pass  transversely  to  the 
•concave  border  of  the  kidney,  the  light  going  beneath  the  vena  cava. 
The  aorta  being  a  little  to  the  left  of  the  vertebne  at  this  point,  the 
right  renal  artery  is  necessarily  slightly  longer  than  the  left,  and  the 
Teins  are  the  reverse,  owing  to  the  position  of  the  vena  cava  on 
the  right  of  the  column.  The  renal  arteiy  breaks  up  into  three  or 
four  branches  just  as  it  enters  the  kidney,  and  one  or  more  of  them 
may  pass  in  front  of  the  vein,  but  as  a  rule  the  relation  of  the  parts 
At  the  hilum  of  the  kidney  is  (1)  Vein,  (2)  Artery,  (3)  Ureter,  from 
before  backwards.  The  renal  or  emulgent  veins  open  into  the  vena 
cava,  the  left  crossing  the  aorta. 

The  Spermatic  arteries  (Fig.  116,  10)  are  two  long  slender 
branches  ^hich  arise  from  the  front  of  the  aorta  about  an  inck\^<ssR 
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Fig.  IIG.— Abdominal  aorta  and  vena  oava  (rrom  Honle). 


1.  H«patic  Tcini  (cut). 

2.  Phrenic  arltrie*. 

3.  Vena  cara. 

4.  CteliacBiia  (cut), 

6.  Sapra-rennl  Olpsulr. 

6.  Superiormieotilcric  arteir  (cut). 

7.  Suprn-renal  artery. 

8.  Benalnin. 

9.  Jtnul  arteij. 


10.  I<eft  spennBtLC  vi 

11.  VigU  UTuter. 
VI.  Inferior  meMntcrio  artery. 

13.  Kicht  Bpennatic  rciil- 

14.  A  lumtHU'  artcrr. 
16.  rsoiu  ma^iu. 

15.  ConuDDn  1  liaa  arterj. 
IT.  Common  iliac  tud. 
la.  lliddla  Moral  arUrj. 
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the  renal,  and  pass  downwards  to  the  internal  abdominal  ring  and 
through  the  infi^iiinal  canal  to  the  testes.  The  right  croMes  obliqiiely 
over  the  vena  cava,  and  both  rest  npon  the  external  iliac  arteries 
near  Poupart's  ligament,  and  are  close  to  the  epigastric  arteries  at 
the  ring.  In  the  female  the  spermatic  arteries  become  the  ovariam, 
and  pass  into  the  pelvis  to  ramify  in  the  broad  ligament  of  the  nteroB 
(Fig.  109,  h). 

The  spermatic  veins  take  a  different  course  on  the  two  sides,  the 
left  opening  at  a  right  angle  into  the  left  renal  vein,  and  the  right 
opening  directly  into  the  vena  cava  ;  which  arrangement  is  aaid 
to  account  in  part  for  the  more  frequent  occurrence  of  *  varicocele ' 
on  the  left  side.  Dr.  J.  H.  Brinton,  of  Philadelphia,  has  demoD* 
strated  the  existence  of  a  valve  at  the  caval  orifice  of  the  vein  of  the 
right  but  not  of  the  left  side. 

The  great  length  of  the  spermatic  arteries  is  accounted  for  by  the 
fact  that  the  testicles  were  originally  in  the  abdomen  opposite  the 
point  where  the  arteries  arise,  and  that  as  they  descended  the  TsiielB 
necessarily  became  elongated. 

The  Inferior  ICesenteric  artery  (Fig.  116,  12)  supplies  the  lowier 
lialf  of  the  large  intestine  (v.  p.  216)  and  its  vein  opens  into  the 
splenic  vein. 

The  Middle  Sacral  (Fig.  116,  18)  is  a  small  branch  arising  at  the 
bifarcation  of  the  aorta  and  passing  down  into  the  pelvis  along  the 
middle  of  the  sacrum.  It  anastomoses  with  the  lateral  saeml 
branches  of  the  internal  iliac  arteries,  and  its  corresponding  vein 
opens  into  the  left  common  iliac  vein. 

The  Lximbar  arteries  (Fig.  116, 14),  four  or  five  in  number,  arise  in 
a  double  row  from  the  back  of  the  aorta  and  pass  transversely,  dose 
upon  the  vertebrse,  beneath  the  gangliated  cord  of  the  sympathetic, 
and  on  the  right  side  beneath  the  vena  cava.  Only  small  portions 
of  these  arteries  can  be  seen  at  present,  but  when  followed  out  each 
will  be  found  to  divide  into  an  anterior  and  posterior  branch.  Of 
these  the  anterior  runs  between  the  abdominal  muscles,  and  the 
posterior  passes  between  the  transverse  processes  to  the  muscles  of 
the  back,  giving  also  a  branch  into  the  vertebral  canal  through  the 
intervertebral  foramen,  which  supplies  the  membranes  of  the  cord, 
and  ends  in  the  body  of  the  vertebra.  The  lumbar  veins  open  into 
the  vena  cava. 

The  Common  Iliac  Arteries  (Fig.  116, 16)  are  the  direct  con- 
tinuations of  the  abdominal  aorta,  and  extend  from  the  left  side  of 
the  fourth  lumbar  vertebra  to  the  sacro-iliac  synchondrosis,  iHieie 
each  divides  into  the  external  and  internal  iliac  arteri«&,    T^tu^^ 


280  DEEP  DISSECTION  OF  ABDOMEN. 

eommon  iliac  is  a  little  longer  than  the  left,  and  the  relations  differ 
on  the  two  sides,  owing,  principally,  to  the  fact  that  the  two  common 
iliac  reins  unite  to  form  the  vena  cava  on  the  right  side  of  the  verte- 
bral column.  Both  arteries  are  covered  in  front  by  the  peritoneum, 
and  are  crossed  by  the  ureter,  near  their  termination,  but  the  left  i» 
crossed  in  addition  by  the  rectum  and  inferior  mesenteric  vessels. 
The  Uft  artery  lies  against  the  psoas  magnus,  but  the  right  artery  lies 
upon  its  own  vein  at  the  lower  part  and  crosses  the  vein  of  the 
opposite  side  above.  The  left  common  iliac  vein  will  be  seen  to  lie 
to  the  inner  side  of  its  own  artery,  and  then  to  pass  beneath  the  right 
artery  to  reach  the  vena  cava,  whilst  the  right  vein  is  at  first  behind 
and  then  to  the  outer  side  of  the  right  artery  until  it  unites  with 
the  left  Thus  both  the  veins  lie  to  tlie  right  of  their  respective 
arteries. 

The  only  branches  from  the  trunks  of  the  vessels  are  small  twigs 
to  the  iliacus  muscle  and  to  the  ureter. 

The  Vena  Cava  Inferior  (Fig.  116,  3)  lies  to  the  right  of  the 
aorta,  and  in  close  relation  to  it  except  at  the  upper  part.  It  is* 
formed  by  the  junction  of  the  two  common  iliac  veins  on  the  right 
of  the  fifth  lumbar  vertebra,  and  lies  on  the  right  of  the  vertebral 
column  as  high  as  the  liver ;  there  it  passes  forwards  to  enter  the 
posterior  border  of  that  gland,  through  which  it  reaches  the  quadri- 
lateral opening  in  the  diaphragm.  It  receives  the  lumbar,  right 
spermatic,  renal,  right  supra-renal,  and  phrenic  veins,  and  as  it 
passes  through  the  liver  the  large  hepatic  veins  open  into  it ;  and 
thus  the  whole  of  the  blood  of  the  abdomen  and  lower  extremities  is- 
returned  to  the  heart. 

The  External  Iliac  Artery  (Fig.  149,  3)  reaches  from  the 
point  of  bifurcation  of  the  common  iliac  to  Poupart's  ligament, 
where  it  becomes  the  femoral,  its  direction  corresponding  with  a  line 
drawn  £rom  the  umbilicus  to  the  middle  of  Poupart's  ligament.  It 
passes  along  the  brim  of  the  true  pelvis,  and  is  boimd  down  to  the 
psoas  muscle  on  the  outer  side  by  a  process  of  fascia,  which  includes- 
both  it  and  the  vein  and  must  be  removed  in  order  to  expose  them. 
The  crural  branch  of  the  genito-crural  nerve  lies  close  to  the  outer 
side  of  the  artery,  and  tlie  spennatic  vessels  lie  upon  it  near  Poupart's 
ligament.  The  vdn  lies  to  the  inner  side  of  the  artery  in  the  whole 
of  its  course  upon  the  left  side,  but  is  beneath  its  upper  part  on  the 
right  side.  Close  to  Poupart's  ligament  one  of  the  branches  of  the 
vein  (drcumflexa  ilii)  will  be  seen  to  cross  the  artery,  and  just  above 
it  the  vos  deftren$  hooks  round  the  epigastric  artery,  and  descends. 
mU^  the  pelvis  to  the  inner  side  of  theextemal  iliac  arter}\ 
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Branchei* — ^The  epigastric  and  circninflexa  ilii  artexies  aie  given  off 
just  above  Poupart's  ligament. 

The  Epigoitric  artery  passes  upwards  immediately  outside  the 
peritoneum,  and  enters  the  rectus  muscle  at  its  posterior  aspect^  to 
which  it  has  been  already  traced  (p.  202).  The  branches  of  the 
epigastric  are  pubic  to  the  back  of  the  pubes,  cremasteric  to  the  cord, 
and  muscular.  An  abnormal  branch  of  large  size  is  frequently  found 
coming  off  from  the  epigastric  close  to  its  origin,  and  descending  into 
the  pelvis  ;  this  is  the  obturator  artery,  and  its  important  relations 
to  femoral  hernia  have  been  already  described  (p.  90).  The  vein 
joins  the  external  iliac  vein. 

The  Circumfiexa  Ilii  artery  takes  a  course  outwards  along  Poupart^s 
ligament,  and  is  at  first  immediately  outside  the  peritoneum.  It 
soon,  however,  pierces  the  transversalis,  and  a  branch  of  it  serves  as 
the  guide  between  that  muscle  and  the  internal  oblique.  The  artery 
runs  along  the  crest  of  the  ilium  between  the  muscles,  and  anasto- 
moses with  the  ilio-lumbar  branch  of  the  internal  iliac  and  with  the 
last  lumbar  artery.  The  vein  has  been  seen  to  cross  the  external 
iliac  artery  close  to  Poupart's  ligament,  to  open  into  the  external 
iliac  vein. 

Surgery. — The  operations  of  tying  the  iliac  arteries  cannot  be 
conveniently  practised  on  the  subject,  as  the  muscles  of  the  abdomen 
would  be  necessarily  damaged.  The  following  is  the  usual  mode  of 
proceeding  : — 

To  tie  the  External  Iliac  artery,  a  lunated  incision  three  and  a 
half  inches  long  is  to  be  made  about  an  inch  above  and  parallel  to 
Poupart's  ligament  (Fig.  117,  a).  The  tendon  of  the  external 
oblique  and  the  fleshy  fibres  of  the  internal  oblique  and  transversaliB 
muscles  are  to  be  divided  in  the  same  direction  and  to  the  same 
extent,  and  it  is  usual  to  divide  the  transversalis  on  a  director  to 
avoid  the  possibility  of  injuring  the  peritoneum.  Care  must  also  be 
taken  not  to  divide  the  epigastric  artery.  The  fascia  transversaUB, 
now  exposed,  is  to  be  divided  on  a  director,  and  the  peritoneum  is 
then  to  be  carefully  stripped  up  from  the  iliac  fossa  and  turned 
forward  with  the  viscera,  the  ureter  and  spermatic  vessels  generally 
adhering  to  the  membrane  and  being  therefore  drawn  out  of  the  way. 
The  finger  can  now  reach  the  inner  border  of  the  psoas,  at  which  the 
artery  can  be  felt,  but  the  sheath  must  be  carefully  opened  before 
the  needle  can  be  passed  between  the  vein  and  the  artery.  The 
vessel  should  be  tied  as  nearly  as  possible  midway  between  the  origins 
of  the  internal  iliac  and  epigastric  arteries. 

The  Internal  and  Common  Iliac  arteries  may  be  tied  throu^  o^ 
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Fig.  117. 


Bimilar  inciuon  prolonged  to  a  length  of  about  five  inches  (Fig.  117, 
h),  or  bj  one  of  similar  length  placed  so  that  its  centre  is  opponte 
the  anterior  superior  iliac  spine.  The  steps  of  the  proceeding  ua 
tii»  same  as  those  for  tying  the  external  iliac,  but  the  operations  an 
more  arduous,  owing  to 
the  greater  depth  of  the 
arteries  and  the  couae- 
quent  difficulty  in  Kttch- 
in;;  thera. 

When  the  external  iliac 
artery  is  tied,  the  circula- 
tion in  the  lower  limb  is 
carried  on  principally  by 
the  internal  iliac,  tlie 
brunches  of  which  {gluteal, 
sciatic,and  obtu  rator)  anas- 
tomose freely  with  brancbee 
of  the  profunda  femoris. 
In  addition,  the  anasto- 
moses between  the  epigas- 
tric and  the  internal  mam- 
mary branch  of  the  sub- 
clavian, aud  between  the 
circumflex  itii  and  the 
lumbar  arteries,  become 
greatly  developed. 
I^the  internal  iliac  were  tied,  o  return  current  would  be  established 
from  the  profunda  femoris  to  the  branches  before  mentioned,  whilst 
tlie  visceral  branches  would  be  supplied  by  free  anastomoses  from 
the  vessels  of  llie  opposite  side.  When  the  common  iliac  is  tied,  the 
ciicolation  in  the  limb  depends  mainly  upon  the  internal  mammaij 
and  epigastric,  aided  by  blood  brought  ciicuitously  from  the  opposite 
intemal  iliac  to  that  of  the  same  side  and  thence  to  the  profunda 
femoris.  The  arteria  sacra  media  would  also  form  a  direct  com- 
munication between  the  aorta  and  the  lateral  sacral  branch  of  the 
iatenal  iliac. 

^e  Kidney  (Fig.  113,  14}  may  be  roughly  said  to  lie  between 
tlie  last  rib  and  the  crest  of  the  ilium.    It  generally,  hon'ever,  teaches 

Kg  117.— (from  FeiBUMon's'PracticalBurBcrj'). 
*■  Lice  of  inddon  for  tvinE  Ihs  ex-  common  iliac  artery. 
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«L8  high  as  the  eleventh  rih,  and  therefore  lies  on  a  small  portion  of 
the  diaphragm  and  on  the  quadratus  lumborom  muscle,  but  the 
light  kidney  is  always  a  little  lower  than  the  left.  The  upper 
extremities  of  the  organs  are  nearer  the  spine  than  the  lower,  and 
upon  them  are  fixed  the  supra-renal  capsules.  It  will  be  remembered 
that  in  front  of  the  kidney  was  the  peritoneum,  with  the  ascending 
colon  on  the  right,  and  the  descending  colon  on  the  left  side.  The 
outer  border  of  the  kidney  is  convex,  the  inner  or  hilum  concave, 
and  the  vessels  entering  at  this  border  are  the  renal  vein,  renal 
artery,  and  ureter,  which  lie  in  that  relation  to  one  another  from 
before  backwards. 

The  Ureter  (Fig.  116,  ii)  should  be  traced  out,  and  will  be 
seen  to  lie  over  the  psoas  muscle,  to  pass  beneath  the  spermatic 
vessels,  and,  having  crossed  the  common  or  external  iliac  artery, 
to  disappear  in  the  pelvis,  where  it  will  be  afterwards  traced  to  the 
bladder. 

The  Supra-renal  Capsule  (Fig.  116,  5)  is  a  small  triangular 
yellow  body,  somewhat  resembling  a  cocked-hat,  placed  immediately 
above  each  kidney  and  lying  against  the  cms  of  the  diaphragm. 
The  vessels  to  it  should  be  traced  out,  auQ  one  kidney  and  capsule 
are  then  to  be  removed  and  put  aside  with  the  viscera  for  after- 
examination. 

Srhe  kidney  being  removed  or  turned  out  of  the  way.  the  psoas 
quadratus  lumborum  muscles  are  to  be  cleaned,  and  all  nerves 
passing  out  of  them  are  to  be  carefully  preserved.] 

Fascia  of  tlie  quadratv>8  luinhorum, — The  anterior  lamella  of  the 
fascia  lumborum,  which  forms  part  of  the  origin  of  the  transversalis 
abdominis  muscle  (i\  p.  194),  will  be  found  to  lie  in  front  of  the 
quadratus  muscle ;  what  has  been  described  as  the  ligamentnm 
arcuatum  externum  of  the  diaphragm  being  merely  the  border  of 
this,  artificially  isolated. 

The  fa>scia  over  the  psoas  is  a  distinct  structure,  although  connected 
partially  with  the  fascia  of  the  quadratus.  It  is  continuous  with  the 
iliac  fascia  in  the  pelvis,  and  passes  upwards  over  the  psoas  to  be 
attached  to  the  lower  edge  of  the  ligamentum  arcuatum  internum  of 
the  diaphragm,  and  to  the  sides  of  the  bodies  of  the  vertebras  from 
which  the  muscle  takes  its  origin.  It  is  owing  to  this  fascia  that 
**  psoas  abscess,*'  the  result  of  diseased  spine,  is  conducted  along  the 
psoas  muscle  to  the  inner  side  of  the  thigh. 

The  Iliac  Fascia  covers  the  iliacus  internus  muscle  and  is  con- 
tinuous  with  the  fascia  over  the  psoas  magnus,  being  stren^thfiSM^. 
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at  the  lower  part  by  an  expansion  from  the  psoas  parvus  when 
that  muscle  is  present.  The  iliac  fascia  should  be  traced  to 
Poupart's  ligament,  beneath  which  it  passes  to  unite  with  the 
fuda  transversalis  in  forming  the  sheath  of  the  femoral  veaselB 
{v.  p.  87). 

The  Psoas  Magnus  muscle  (Fig.  118,  6)  arises  from  the  sides  of 
the  bodies  and  roots  of  the  transverse  processes  of  the  last  dorsal 
and  all  the  lumbar  vertebne,  and  from  their  intervertebral  substanoes. 
A  series  of  tendinous  arches  from  which  muscular  fibres  arise,  con- 
nected with  the  intervertebral  substance  and  upper  border  of  each 
vertebra,  will  be  seen  to  spring  across  the  hollow  in  the  side  of 
the  body  to  become  attached  to  the  lower  border  of  the  same 
vertebra  and  to  the  next  intervertebral  substance  ;  and  thus  the 
lumbar  vessels  are  protected  from  injury.  The  muscle  passes  along 
the  border  of  the  true  pelvis  in  close  relation  to  the  iliac  vessels, 
and  disappears  beneath  Poupart's  ligament  to  be  inserted  by  a 
tendon  into  the  back  of  the  lesser  trochanter  of  the  femur. 

The  Psoas  Parvus  (Fig.  118,  4)  is  a  small  muscle  occasionally 
found  upon  the  front  of  the  psoas  maguus.  It  arises  from  the  bodies 
of  the  last  dorsal  and  first  Imiibar  vertebrae,  and  ends  in  a  long  tendon, 
which  is  inserted  into  the  ilio-pectineal  eminence  and  port  of  the  ilio- 
pectineal  line,  giving  an  expansion  to  the  iliac  fascia. 

The  Uiacus  Internus  (Fig.  118,  8)  lies  in  the  iliac  fossa,  from 
the  greater  part  of  which  it  arises,  as  well  ns  from  the  ilio-lumbar 
ligament  and  the  base  of  the  sacrum.  A  few  fibres  also  are  attached 
to  the  capsular  ligament  of  the  hip-joint.  The  fleshy  fibres  of  the 
iliacus  are  united  witli  the  tendon  of  the  psoas  at  its  iTisertion  into 
the  femur. 

The  psoas  and  the  iliacus  are  flexors  and  rotators  outwards  of  the 
thigh,  but  taking  their  fixed  point  below  are  flexors  of  the  trunk  upon 
the  thigh.  This  is  seen  in  dislocation  of  the  femur  downwards  into 
the  thyroid  foramen,  when  the  body  is  always  bowed  forwards  owing 
to  the  stretching  of  the  muscles.  The  psoas  is  supplied  by  the  lumbar 
ner\'es,  the  iliacus  by  the  anterior  crural  nerve. 

The  Quadratus  Lumbonun  (Fig.  118,  5)  is  the  short  muscle 
filling  the  space  between  the  last  rib  and  the  cnsta  iliL  It  has  its 
origin  below,  from  the  posterior  portion  of  the  inner  lip  of  the  crest 
of  the  ilium  and  from  the  acyacent  ilio-lumbar  ligament ;  and  ascends 
to  be  inserted  into  the  lower  border  of  the  last  rib,  and  by  three  or 
four  slips  into  the  tips  of  the  transverse  processes  of  the  lumbar 
vertebra}.  It  is  sometimes  described  as  consisting  of  two  distinct 
jMirts. 
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Twelfth  doraal  nerve  (Fig.  118,  3). — Crossing  the  quadratus^  and 
immediately  below  the  ligamentum  arcuatom  extemnm  will  be  found 
a  laige  nerve,  the  twelfth  dorsal,  which  will  be  seen  to  disappear 
through  the  transversalis  muscle,  and  must  not  be  confounded  with 
the  branches  of  the  lumbar  plexus. 

The  Lumbar  Plexus  (Fig.  118). — At  the  outer  border  of  the 
psoas,  and  about  midway  between  the  last  rib  and  the  crest  of  the 
ilium  will  be  found  two  small  nerves  (often  united),  crossing  the 
quadratus  obliquely  and  piercing  the  abdominal  muscles  immediately 
above  the  crest,  and  generally  close  together.  These  are  the  ilio- 
hypogastric (7)  and  iluhinguinal  (9)  nerves,  and  their  size  varies 
considerably  in  different  subjects,  one  being  often  larger  than  the 
other,  or  there  being  one  trunk  only  which  subdivides  in  the  abdo- 
minal wall.  The  after-course  of  the  nerves  has  been  given  in  the 
dissection  of  the  abdominal  wall,  the  ilio-hypogastric  being  distributed 
to  the  skin  of  the  lower  part  of  the  abdomen  aud  by  its  dorsal  branch 
to  the  buttock,  and  the  ilio-inguinal  emerging  from  the  external 
abdominal  ring  to  supply  the  scrotum. 

The  GeniUhcrural  nerve  (i*)  appears  on  the  fi'ont  of  the  psoas  at 
its  upper  part  and  is  of  small  size.  It  descends  on  the  muscle, 
and  divides  into  a  genital  (29)  branch  which  accompanies  the 
spermatic  cord  through  the  inguinal  canal  to  the  cremaster,  and 
a  crural  (27)  branch  wliich  runs  under  Poupart's  ligament  to  the 
outer  side  of  the  external  iliac  artery,  and  is  lost  in  the  skin  of  the 
thigh. 

The  External  cutaneous  nerve  (15)  appears  at  the  outer  border  of 
the  psoas  just  below  the  level  of  the  crista  ilii  It  crosses  obliquely 
to  the  anterior  superior  spinous  process,  close  to  which  it  passes  under 
Poupart's  ligament  to  the  outer  side  of  the  thigh.  (This  frequently 
comes  from  the  anterior  crural  nenx  and  is  nearly  transverse  in  its 
direction.) 

The  Anterior  crural  (23)  is  the  large  nerve  lying  close  to  the  outer 
border  of  the  psoas  at  its  lower  port,  and  imbedded  in  the  iliacus. 
It  passes  under  Poupart's  ligament  into  the  tliigh,but  in  the  abdomen 
gives  branches  to  the  iliacus  intemus  muscle. 

The  Obturator  nerve  (2$)  will  be  better  dissected  with  the  pelvis,, 
but  if  desired  may  be  seen  passing  below  the  brim  of  the  true  pelvis,, 
to  disappear  through  the  upper  part  of  the  thyroid  foramen. 

An  Accessory  Obturator  nerve  is  occasionally  found  arising  with 
the  obturator  nerve,  which  is  then  diminished  in  size.  The  accessory 
nerve  passes  beneath  the  psoas  over  the  brim  of  the  pelvis,  and  joiaa^ 
the  obturator  nerve  on  the  inner  side  of  the  thigh. 
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rrhc  paoai  alionld  be  earefullj  removed  piecemeal  on  one  nde,  in 
order  to  diesect  the  lumtior  nerves  to  their  oiigina,  and  to  tanee  ont 
the  plexns  awnpletely.] 

The  Lumhar  pUxui  will  now  be  seen  to  be  formed  hj  the  lit,  tad, 
3nl,  and  ]>art  of  the  4t]i  lumbar  nerveB,  with  a  branch  from  the  ISA 


|Fig.  118, — Lumbnrptexug  (fn 
il.  Bifiht  gvugliatnil  cord  of  aynipa- 


thclii:. 
2.IAbdDminal  aorta. 
3,'3.  lAit  donal  nurvva. 

i.    PUOM  pOTTUI. 

6.  Quodiutua  Imnborum. 
B.  Pwaa  msEiiug. 
7.7,  IHo-h ■- 

8.  hucw  t 

t9,  9.  nio-inguuiHl  nrrrei. 
10.  Lumbo-wcrol  nerre. 
11, 11.  Geiulct-cmrvl  nerrFa. 
12.  Gluteal  nerve.  [nme. 

JS.  lliae   bnncb   of   iUo-hypogutric 


m  Ilinchfclil  and  LcvciUt). 

U.  Snrral  plsiua. 

IS,  15,  IS.  External  cnUneoMlMrTM^ 

IT.  Tnuiavenalis  abdomini*. 

19.  Ohliijuug  intorans. 

21.  Obliquua  eiteniDi, 

•a,  23.  Anterior  crural  nerrM. 

26,26.  Obturator  ncrrea. 

27,  27.  Crural  bnnchof  graito-ennil 


29.  Genital  branch   of 


33.  Eitanul  ibdon 
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dorsal ;  the  remainder  of  the  4th  joining  with  the  5th  to  form  the 
lumbo-socral  coid.  The  seveial  nervous  trunks  unite  more  or  leaf t 
and  from  them  the  nerves  are  given  off  thus : — ^from  the  Ist  the  ilio- 
hypogastric and  the  ilio-inguinal  nerves  ;  from  the  Ist  and  2nd  the 
genito-crural  nerve  ;  from  the  2nd  and  3rd  the  external  cutaneous 
nerve ;  from  the  2nd,  3rd,  and  4th  the  anterior  crurdl  nerve  ;  from 
the  3rd  and  4th  the  obturator  nerve.  Thus  it  will  be  seen  that  the 
origins  of  the  nerves  are  very  simple,  a  nerve  being  added  or  subtracted 
in  r^;ular  sequence^  as  follows  : — 

Ilio-hypogastric  and  ilio-inguinaL 
Genito-crural. 
Lumbar  nervca  {     2  3.    External  cutanoous. 

Anterior  crural. 
Obturator. 

B3rxiipathetic  Nerve  (Fig.  113). — On  each  side  of  the  aorta  and 
close  to  the  crura  of  the  diaphragm  will  be  seen  an  irregular  mass  of 
a  somewhat  crescentic  form,  called  the  semi-lunar  ganglion,  and  into 
it  the  great  splanchnic  nerve  from  the  thoracic  ganglia  may  be  traced. 

The  Solar  plexus  is  formed  by  fibres  crossing  from  one  semi-lunar 
ganglion  to  the  other,  and  receives  a  branch  from  the  right  pneumo- 
gastric.  Its  continuation,  the  aortic  plexus,  will  have  been  more  or 
less  seen  in  cleaning  the  aorta,  and  so  also  the  secondary  plexuses 
derived  frt)m  it  and  distributed  upon  the  several  branches,  viz.,  the 
phrenic  plexus,  gastric  plexus,  hepatic  plexus,  splenic  plexus,  superior 
mesenteric  plexus,  supra-renal  plexus,  renal  plexus,  spermatic  plexus^ 
and  inferior  mesenteric  plexus.  In  addition  to  the  great  splanchnic 
nerve,  the  lesser  splanchnic  nerve  may,  in  a  favourable  subject,  be 
traced  into  the  ccsliac  plexus,  and  the  third  or  least  splanchnic  nerve 
into  the  renal  plexus. 

The  Gangliated  Cord  of  the  Sympathetic  (Fig.  118,  i)  will  be  found 
on  each  side  of  the  spinal  column,  and  behind  the  vena  cava  upon 
the  right  side.  A  ganglion  is  situated  opposite  each  vertebra,  and 
branches  of  communication  may  be  traced  from  each,  which  may  be 
divided  into  (1)  communicating  with  the  ganglia  above  and  below ; 
(2)  communicating  with  the  spinal  nerves,  which  are  usually  two  in 
number  and  join  the  nerves  above  and  below  each  ganglion  ;  (3) 
branches  to  the  plexuses  upon  the  neighbouring  arteries  supplying 
the  viscera. 

Some  lymphatic  glands  (lumbar)  may  also  be  found  by  the  side 
of  the  aorta  at  the  lower  part,  which  receive  the  lymphatics  from 
the  testis  and  are  therefore  affected  in  malignant  diseases  of  that 
organ* 
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The  Vena  Azygos  Major  may  be  seen  l3ring  close  to  the  right 
«ide  of  the  aorta  and  communicating  with  one  or  more  of  the  ImnlMur 
veins.     It  passes  through  the  aortic  opening. 

The  Vena  Azygos  Minor  (if  it  exists)  may  be  seen  to  commence 
in  the  left  lumbar  veins,  and  to  pass  through  the  left  cms  of  the 
-diaphragm. 

Beceptaculum  Chyli. — By  detaching  the  right  cms  of  the  dia- 
phragm from  the  vertebn©,  and  if  necessary,  removing  a  piece  of  the 
aorta  opposite  the  upper  lumbar  vertebrae,  the  rtceptaculum  ckylij  an 
irregular  tube  about  two  inches  long,  will  be  seen  lying  to  the  right 
side  of  the  aorta,  opposite  the  second  lumbar  vertebra.  It  receives 
the  lymphatics  and  lacteals  of  the  abdomen,  and  is  continued  upwards 
as  the  thomcic  duct. 

The  subject  \n\\  now  be  turned  for  the  dissection  of  the  back,  and 
the  dissectors  of  tlie  abdomen  should  occupy  the  time  with  the 
^examination  of  the  viscera. 

Viscera  of  the  Abdomen. 

[The  stomach  and  intestines  should  be  cleaned  by  allowing  a 
-stream  of  water  to  pass  through  them  ;  and  the  stomach,  as  well  as 
a  piece  of  small  and  large  intestine,  should  be  distended  with  air  by 
means  of  a  blow-pipe,  so  as  to  permit  of  dissection  of  its  coats.] 

The  Stomacli  (Fig.  119)  presents  a  lesser  and  a  greater  curvature 
r«t  its  upper  and  lower  borders,  and  a  greater  and  lesser  end.  The 
great  end  is  the  dilatation  on  the  left  side  of  the  body  near  the  en- 
trance of  the  ODSophagus,  and  is  called  the  cardiac  or  splenic  end,  or 
fiometimes  knon^'n  as  the  fundus.  The  small  or  pyloric  end  presents 
a  small  dilatation  called  the  antrum  of  the  pylorus  and  terminates  in 
the  duodenum,  the  junction  of  the  two  viscera  being  marked  by  a 
thickened  band  of  fibres  which  can  both  be  seen  and  felt,  and  is  called 
the  pylorus. 

The  coats  of  the  stomach  are  four — serous,  muscular,  areolar,  and 
mncous. 

The  serous  coat  is  continuous  with  the  lesser  omentum  above,  and 
with  the  great  omentum  below  ;  that  in  front  of  the  stomach  being 
•derived  from  the  greater  bag,  and  that  beliind  from  the  lesser  bag  of 
the  peritoneum.  Along  the  lesser  and  greater  curvatures  the  two 
layers  of  peritoneum  are  separated  by  the  pyloric  and  gastro-epiploic 
Tessels. 

The  muscular  coat  consists  of  three  sets  of  onstriped  fibres,  long!- 
tadinalf  circular  and  oblique     The  longitudinal  fibres  are  continiioiu 
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with  those  of  the  tesophaguB,  and  running  piincipalljr  along  the  lener 
enrvature  an  continued  into  tie  duodenum.  The  circular  fibrea. 
which  are  next  in  order,  endoae  the  entire  viscua,  and  are  collected 
together  at  the  small  end  to  form  the  pylonia.  The  oblique  fibre* 
ore  moat  internal,  and  are  contintioua  witli  the  circular  fibres  of  the 

Fig.  IID, 


CDSophagHB ;  they  are  distributed  principally  over  the  great  end  of 
the  stomach. 

The  areolar  or  ivb-Tavcmu  coat  consista  of  areolar  tissue  in  which 
the  blood-vessels  ramify,  and  between  this  and  the  mucous  coat  ia  a 
fine  layer  of  involuntary  muscle  the  miucalarit  mtieosa. 

On  laying  open  the  atomach  along  its  lesser  curvature,  the  fflucmw 
membrane  will  be  seen  to  be  arranged  in  longitudinal  folds  or  ridges 
called  rugm,  which  disappear  when  the  viscus  is  distended  and  are 


Fie.  119.— Terticn]  and  tonzitudlDKl  acctioD  of  the  stonuicli  and  duodeniui]  ((ran 
Wilion). 

2.'  Cwdius  orifire  b!  the  lUmi 
3.  Qreat  end  of  the  Btomocli. 


6.  L 


6.  Oreater  earre. 

7.  The  BJitmm  or  the  pylonu. 
S.  LoDEitudinal  ruga  of  the  mi 


PapiUH 


choltiloetiiu  cloie  to  their 
which    the    dmita 


14.  TraniTGiM  portion  of  duodonon. 

Ifi.  ConnacDeemetit  of  jejimum.  In 
the  interior  of  the  duodenum 
■nd  jejunum,  the  Tolmlu  oon- 
tuventei  an  Ken. 
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niDie  evident  in  the  cliild  than  in  the  adult    By  inverting  tlu 

pjloric  end  the  pylorus  or  pyloric  valtw  will  be  saeii,  a  ling  (^  the 
mncoug  membrane  being  projected  by  a  aet  of  strong  circulu  fibico^ 
■ntroonding  the  intestine  and  acting  as  a  sphincter  mnacle. 

The  mncous  membrane  it  thick  and  soft,  and  of  a  pink  colonr 

when  recent  i  it  ia  tliickest  near  the  jiyloms  and  thinnest  at  the 

greater  end,  which  is  the  spot  therefure  where  perforation,  whether 

daring  life  or  from  post-mortem  digestion,  takes  place. 

Minute  Aiialoni'j.—The  mucous  mumbrone  is  divided  into  a  seiiea 

of  shallow  alitoU  more  or  less  hexagonal  in  foim 

Fig.  120.  (stomach  cells),  at  the  bottom  of  which  two  or 

more  tiibuU   {atonmch  tubes)  open.     These  an 

arranged   side   by   Bide   (Fig.  120)   their    length 

being  from  ^  to  ^  inch,  and  their  diameter  fh>m 

&'iO  ''*  303  '^'^'^  '•  ^^  epithelium  of  the  olreoli  ia 

coUiiTinar. 

In  addition  to  the  eiinplc  tnbes,  there  ate  in 
limn  a  few  compound  tnbules  near  the  cardiac 
.lul  having  from  two  to  five  subdivisions  (Fig. 
121).  The  lower  ends  of  the  simple  tubes  and 
the  sub-divisions  of  the  compound  tubes  contain 
special  peptic  cells,  and  secrete  the  gastric  juice. 

In  addition  to  these  near  the  pylorus  are  lh» 
gastric  mucous  glands  (Fig.  122),  mostly  com- 
In  these  the  columnar  epithelium  of  the  alveoli  is 
prolonged  into  the  tubes^neaily  to  the  blind  extremities,  which  are 
filled  with  granules.  Lenticular  glands  or  Ipnplioid  foUidea  are 
scattered  over  the  surface  of  the  gastric  mucous  membrane. 

The  Small  Intostines  extend  from  the  pylorus  to  the  ileo-CKcal 
valve,  averaging  twenty  feet  in  length,  and  have  certain  general 
characteristics  in  common  ;  thus,  they  are  of  an  uniform  calibre 
throughout,  and  their  external  surface  is  smooth  and  regular.  They 
have  four  coats,  viz.  peritoneal,  muscular  (longitudinal  and  circular), 
areolar,  and  mucous.  The  peritoneal  coat  is  not  found  throoghou^ 
thna  the  first  part  of  the  dnodennm  is  completely  invested  except 


its  coit<  and  (he  gaatrio  gluidB  ;  from  the  pig  (from  WiUon,  after  Eolliker). 

1.  Giutric  glanda.  4.  TransrcrM  fibres  of  the  mnwalar' 

2.  IfuKuku-    layer    ol    the    mncouB  cost. 

membrane.  S.  Longitudiaal  fibres  of  the  muuuUr 

3.  Submuroua  coat,  in  which  ■  Tcawl  coat. 

baa  been  divided.  6.  Seniui  cont. 
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vLere  ttie  vessels  enter,  the  second  part  only  in  front,  and  the  third 
pttrt  not  at  all ;  the  jejunum  and  ileum  aie  completely  coTOwl  by 
peritonenm.  The  longitadinal  moscolar  fibres  are  eit^ital,  and  ths 
«irculaT  intemal,*  and  they  ate  both  complete  and  contmaous  layen, 
the  internal  Being  considerably  the  thicker  of  the  two.    There  ia  alao 


Tig.  m. 


Fig.  122. 


a  fine  moscnlar  layer  (miuculam  miieot(t)  between  the  areolar  and 
mucoua  layers,  aa  in  the  atom^cb.  The  mucous  membrane  has  the 
following  characteriaticB  throughout — valvule  conniventes,  villi,  Lie- 
berkahn'i  follicles,  aolitary  glanda,  and  a  colonmar  epithelium ; 
but  the  duodenom  and  ilemu  have  certain  apedal  HtmctoKB  in 
addition. 


Fig.  121. — A  FompouiKl  peptic  gland  (from  Frcj). 

d.  StinnBFh-ceU.  2.  TrBDirene    section    of    (ton 
i.  Sub-diniion  into  cell  a. 

e,  c.  Tubuli.  3.  TrenirerM  Kction  of  tubolL 
4.  CoatentaotctU. 

Fig.  122.— Qutric  mneoui  gUndi  (from  Frey). 
1.  A  nngle  mucoui   gland   lined  by      1*  Caliunnat  epithelium. 

colunuui  eelli  a.  2.  A  compound  mueou*  %^Ka^ 
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He  Dnodenuia  (Fig.  119)  should  be  kid  open  along  its  free 
bolder,  in  order  to  eee  tbe  opening  of  the  bile  and  pancreatic  dnete, 
wliicli  IB  marked  by  a  papilla  situated  at  tlie  back  of  the  Teitical 
portioii  of  the  intestine,  and  about  oi  below  its  middle.  A  ptoba 
should  be  passed  into  the  orifice  and  along  the  pancreatic  duct.  Thfi 
duodenum  is  from  eight  to  teu  inches  long,  and  has  a  special  strnc- 
ture  (Bmnnei'e  glands)  in  addition  to  the  ordinary  chanctcristics  of 
the  small  intestine, 

Valvalm  eonnivtnlei  (or  valves  of  KerkrinR)  are  transverse  folds  of 
mncons  membrane,  which  will  he  seen  to  commence  a  little  beyond 
the  pylorus,  and  to  increase  in  size  at  the  lower  port  of  the  duo- 
denum. 

ViUi  (Fig.  127,  i)  ore  the  minute  projections  from  the  surbce  of 


Fig.  123. 


Fig.  IM. 


Fig.  123. — An  intestinal  villu*  (^rim  Frcy}. 


Fi(-.  124.- 
m.  Tenoni  bnneh. 
J.  Aitmiti  bnnch. 


irnetwork  of  s  villua  (fMm  Prey). 
f.  CspiUkry  pUxua. 
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ihe  macooa  membrUie,  wUdi  give  it  a  Telvettf  appeannce,  and  maf 
be  best  aeen  hj  floadng  a  pieca  of  inteitme  in  water.  Each  yilliu  is 
a  proloDgation  of  the  mucooa  membnne  formed  of  lymphoid  tiamie, 
and  covered  with  colomnai  epithelium.  It  eontaitu  in  its  centre  a 
nngle  or  dovble  lacteal,  Bunonnded  by  a  delicate  lajer  of  involuntary 
miucle  prolonged  from  the  muicularit  mucone ;  external  to  which  ii 
a  capillary  pleios  with  the  baaement-membrane  on  which  the  epi- 
thelium reata  (Fig.  I  S3).  The  capillarj  plexus  ia  supplied  by  a  amall 
arteiy  poaaing  np  one  dde  of  the  TUlua,  and  enda  in  a  vein  mnniog 
down  the  opposite  aide  (Fig.  124). 

IMerkUhn't  foUicta  (Fig.  127,  2)  are  minute  tubes,  which  art 
placed  between  the  villi  and  resemble]  the  mucous  glands  of  the 
stomach  ;  thej  dip  into  the  submucous  areolar  tiasuc,  and  are  lined 
with  columnar  epithelium. 

Solitary  glaiidi,  or  lymphoid  follicles  (Fig.  126)  are  minute  white 


rig.  125. 


Pif.l2e. 


loond  bodies,  connsting  of  closed  vesicles  containing  milky  fluid  and 
covered  with  villi 

Brunrur'i  glandi  (Fig.  12S]  peculiar  to  the  upper  part  of  the  duo- 
denum, are  small  lobulated  glanda  dtuated  in  the  submucous  areolar 
tinne  and  having  small  ducts  wliich  open  into  the  intestine.  To  se^ 
these  it  is  necessary  to  pin  out  a  piece  of  duodenum  with  the  mucous 

Rg.  125. — Tertiwl  wctiDii  of  mncDUi  membruie  of  duodenum,  ■howiiig  BiunDCr'* 

gluidi  (from  WUjon,  ifter  Eckn) . 
a.  Follielet  of  LteberkUm.  d.  Circular  muscular  tint. 

i,  Sobmocmu  liatue.  t,  Ltm^tadinal  mnioulai  flbrai. 
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membiane  downwaidfl,  and  then  carefully  to  digsect  away  the  mm- 
eolar  coat 

[The  jejunum  and  ileum  (except  a  few  inches  to  be  left  attached  to 
the  C89cum)  should  be  laid  open  along  the  line  of  attachment  of  the 
mesentery,  so  as  to  avoid  damaging  Peyer's  patches  which  are  on  the 
free  border.] 

The  Jejunum  includes  about  two-fifths  of  the  remaining  small 
intestine,  and  is  remarkable  for  the  large  size  of  the  valvuhe  con- 
niventes  and  the  number  of  solitary  glands,  but  has  no  special 
characteristic 

In  the  Ileum,  the  vavulfia  conniventes  will  be  found  to  diminish 
rapidly  in  size  and  to  be  wanting  at  the  lower  part. 

Peyer^s  patches  (glanduke  agminatcc)  (Fig.  127,  4),  the  special 
characteristic  of  this  port  of  the  intestine,  ore  from  twenty  to  thirty 
in  number,  but  vary  much  in  size  and  are  occasionally  invisible. 
They  will  be  recognised  by  their  dotted  appearance  and  by  being  of 
a  lighter  colour  than  the  rest  of  the  intestine,  and  are  always  found 
on  the  part  of  the  intestine  farthest  from  the  attachment  of  the 
mesentery.  Each  patch,  which  may  be  as  long  as  a  couple  of 
inches,  is  formed  of  a  collection  of  the  solitary  glands  or  lymphoid 
follicles,  which  have  however  no  villi  on  their  surfaces.  Peyer's 
glands  will  be  found  strongly  marked,  and  sometimes  ulcerated,  in 
subjects  which  have  died  of  typhoid  fever. 

The  Large  Intestine  (Fig.  Ill)  is  between  five  and  six  feet 
in  length,  and  is  remarkable  for  the  pouched  appearance  conse- 
quent upon  its  longitudinal  muscular  fibres  being  shorter  than  the 
intestine  itsell  These  longitudinal  fibres  are  arranged  in  three 
distinct  bands,  two  of  which  can  be  seen  through  the  peritoneum, 
and  the  third  between  the  layers  of  the  meso-colon.  (In  the  rectum, 
which  is  not  pouched,  and  the  vermiform  appendix,  these  fibres  spread 
over  the  whole  gut  as  in  the  small  intestine.)  The  appendices  epiploiea 
are  small  processes  containing  fat  attached  along  the  free  border  of 
the  intestine,  which  will  be  found  to  vary  considerably  in  size  in 
different  subjects. 

The  Caecum  (Fig.  128,  i)  (caput  ceecum  coli)  is  distinguishedjby  its 
rounded  shape  and  by  the  opening  of  the  ileum  into  it.  It  has  attached 
to  its  lower  and  back  part  the  appendix  vermiformis,  which  is  a  little 
tubular  prolongation  terminating  in  a  blind  extremity. 

[The  csecum  with  a  few  inches  of  small  and  large  intestine  should 

be  detached,  and  the  larce  intestine  turned  inside  out  to  see  the 

Ue(HstBcal  valve.    After  mis  has  been  done  and  the  intestine  re- 
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iarated,  the  cut  endt  ma^  be  tied  and  &t  piece  inflated  and  dried, 
that  thentlve  may  lie  agam  fna>™'"^  in  the  diy  condition.] 

TIiB  Uto-etecai  vcUvs  (Fig.  128,  5)  ia  fbmied  bj  a  piolongition  of  « 
piece  of  ileom  through  the  wall  of  the  csciim,  to  which  it  i>  finnlf 
attached ;  and  being  stretched  ttwa  side  to  aide,  the  email  inteitane' 


forma  two  fulda  which  project  into  the  ccecum  and  form  the  jwlve. 
The  upper  fold,  which  is  horUontal  in  directioii,  is  sometimea 
known  us  the  iUo-calic,  and  the  lower  or  more  Tertical  one  as  tlie 


gluid  ((ram  WilioD,  ftfter  EoUiker). 

fi.  Deep  poTtian  of  the 


1.  Tilli. 

2.  Tubular   glands   or   Liebeikllbn'a  ..   .. 

follicln.  6.  CircularlaTerodliemaieiilsrMat. 

3.  UoKukr  Btratum  of  the  ir '   ' — :■-■':— ^  < ».i.,  _ 1— 

membrane.  ..  .. 

4.  Saeculi  of  Peyer'i  sland.  8.  Benms  omI. 

Pig.  128.— Tho  o 


7.  Lon^tudina]  Uj'er  of  the  muMular 


aid  open,  ahoving  the  entnnca  of  the  itenm,  and  ilao- 
oecal  valre  (from  Wilson). 
1.  CEfum.  6.  Aperture  of  appendix  TennUniDli 

3.  Commoneament  of  colon.  c»ci. 

S.  neum.  7.  Appendix  Termifonnis. 

4.  Aperture  of  entrance  of  the  ileum      8,  8.  Sacenli  of  the  colon. 

into  the  large  intotine.  9.  KcMnterj  of  appendix  rendfomia. 

t,  S.  Deo-caesl  Tilre. 
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iIe<ytaaU  fold.*  The  lidges  on  each  mde,  foimed  by  the  pioloBg*-^ 
tion  of  the  two  folds,  ax  called  the  frtena  or  rUmacvla.  It  u  obTioiu 
that  these  folds  permit  the  ready  passage  of  fluid  from  the  small 
ibto  the  large  iiitestine,  but  voold  pieveat  r^urgitation  ujtleas  the 
puts  were  very  much  over-distended. 

The  mucous  membrane  of  the  lai^  intestine  has  no  villi,  for  they 
cease  abruptly  at  the  free  margin  of  the  ileo-ciecal  valve,  but 
membles  that  of  the  small  intestine  in  having  columnar  epithelinm 
and  a  mnaeular  layer.  Tubular  glands  resembling  the  follicles  of 
lieberkiihn,  and  solitary  glands  or  closed  follicles,  embedded  in  the 
Bubmucous  tissue  and  having  over  them  small  depreaaions  on  the 


Fig.  129. 


Vig.  130. 


mncoos  surfoce,  are  found  throughoat  the  laige  intestine  (Figa.  1S9 
and  130). 

The  P&ncraaa  (Fig.  113)  should  be  cleaned  but  left  attached  to 
iJie  duodenum.  It  is  about  seven  inches  long,  and  the  larger  end, 
where  it  touches  the  bowel,  is  colled  the  head,  the  central  portion 
the  body,  and  the  small  extremity  the  tail.  Its  average  weight  ia 
tluee  ounces.  The  pancreas  ia  a  compound  racemose  gland,  and 
consists  of  lobules  of  a  yellowish  colour  held  together  by  locM 
.fibrouj)  tiarne,  a  amall  duct  passing  bom  each  lobule  into  the  main 

*  Artificial  memocj,  S  n  T  P — Superior  Horizoatal,  Inferior  Perpendicular. 

Fig.  129.— Portion  of  Uienium 
76  til 

'  Ilg.  130.— ^litaiT  ^land^from  the  colon  of  ■  cMldj  m  ihown  in  a 
the  inUatine  (trtaa  WOmm,  after  EoUikcr). 

1.  Tabular  giradt.  S.  The  gland. 

2.  DepreiiiDtl  on  the  lorbee  of  the      t.  Mujcular  lajer  of  ths  m 

■aambruie   correapondiag   with      6.  Submuooiu  cwt. 
&»  csntnJ  prammenoe  of  the      6.  Uiucukr  coat. 
glMod,  7.  Seniui  ooat. 


THE  spleen: 
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trunk.  A  prabe  being  passed  into  llie  duct  (can&l  of  Winnn^  boa 
the  duode&om,  it  shoold  be  dissected  out,  sud  will  be  found  to  pass 
along  the- whole  length  of  the  glsmd,  uid  neaiet  the  posterior  tluik 
the  anterior  lor&ce,  a  large  accessoiy  duet  paasiiig  from  th«  bead. 

The  paocnatic  lies  dose  to  the  bile  duct  and  the  two  piene  tho 
duodenal  wall  together,  opening  nsnally  hy  a  caiitm<»i  ori£eei 
Occasionally  there  is  a  separate  duet  tmm.  the  head  of  the  paticiMt 
opening  into  the  duodonnin  by  itoell  The  pancreas  derives  its 
blood  from  the  spleuio  and  boa.  the  superior  and  inferior  pan- 
creatieo-dnodenal  arteries  ;  its  nerres  from  the  solar  plexus. 

The  Spleen  (Fig.  113,  4}  is  purple  in  colour  and  somewhat  onl 
in  fonn,  and  hu  a  convex  and  a  concave  surface,  with  an  anteriac 


Tie.  131. 


Fig.  132. 


border  which  is  sharp  and  dightly  notched,  and  a  posterior  border 
which  Is  flicker.  Chi  the  concave  surface  is  a  vertical  fiasore,  the 
hUitm,  into  which  the  splenic  vessels  should  be  traced.    Beneath  the 

Pig- 131. — Arterial  twig  of  the  cplenifl  uteiy,  ■howing  the  coiliieiian  of  Uka 
■plenic  eoipoaclea  with  the  uiull  yemeU.  From  the  spleen  of  the  ioK 
(km  WilMD,  after  KoUiker).  ' 

Fig.  132.— Section  of  Uw  spleen  of  rabbit  (from  Fiej). 
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paritonul  coat  which  inveata  the  oigsn  will  be  fomul  a  fibtona  co*^ 
whicli  ia  also  continued  into  tlie  splenic  Bubatance,  fonainff  Um 
InAtotila  or  metlieB  in  wHch  tbe  aplenio  jndp  in  contained.  In  tius 
pulp,  whicb  eonaijTta  of  a  icticulum  of  bnncbed  coiinectiTS-tiMiw 
vapamsUm  (Qoais),  are  found  the  Ualpighian  eotytueUt  wbioh  us 
■pecial  to  the  spleen,  and  are  small  vesicnlai  bodies  containii^ 
white  aemi-floid  matter,  attached  to  tbe  miutite  tliviaicms  of  tha 
■plenic  arteiy  (Fig.  131).  They  are  compowd  of  lymphoid  tam« 
d^Ted  &om  a  tnuufonnation  of  the  external  or  areolar  cottt  of  the 
small  arteries,  and  average  ^  inch  in  dianketer.  The  arteries  end 
in  capillaries  which  lose  themselves  in  the  connective  tiaaoe  of  the 
pulp,  in  the  interstices  of  which  the  blood  flows.  The  Teiu 
anaatomoBe  freely  in  and  upon  the  trabcculra  and  open  into  the 
splenic  vein  (Fig.  132), 

The  Iiiver  (Fig.  133}  presents  an  upper  and  an  under  soi&ee 
nnited  by  a  thick  posterior  and  a  thin  anterior  margin.    Its  ordinary 

Fig.  133. 


i,  twelve  inches  acrosa,  six  from  before  backwards, 
and  three  inches  in  thickneaa ;  ita  weight  is  abont  fifty  ounces 
aroiidnpois.  The  upper  auiface  ia  divided  into  two  unequal  puts, 
of  which  the  right  ia  the  larger,  by  the  attachment  of  the  lalcifoim 

Fig.  133. — Upper  (urfsce  of  the  liver  (from  TFilxni). 
1.  Bight  lobe.  8.  Tbe  ipece  left  unoovered  hj  tb» 

3.  Left  lobe.  wnntoneuDi  and  lunounded  bj 
•  >.  Anterior  or  free  border.                                  the  coronary  ligBment. 

4.  PofterioT  or  rounded  border.  9.  Inferior  Tena  cava. 

6.  FilcUoim  or  luapeniorj  ligament.        10.  Point  of  the  lobiu  Spigelil. 

6.  Bound  ligament.  3.  Fundui  of  the  ^ill-bladder  sam 

7,  7.  The  two  Uteiml  Hgunentt.  projecting  be^nd  the  interior 

DCMM  ofthe  riglit  lobe. 
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•c  muiptattaj  ligament ;  and  on  tracing  this  bock,  ite  two  Uj«n 
will  be  fonnd  to  divetge,  fonning  the  nppei  layer  of  the  ccotnuuy 
aad  alao  tlie  two  lateral  ligamente.  If  the  left  latenl  ligament  lie 
fameed,  it  will  be  foaiid  to  coniiit  of  a  double  fold  of  the  peiitonetnn 
-which  may  be  followed  to  the  tmder  Eoiface  of  the  left  lobe.  The 
tipper  Ujer  of  the  coKnary  ligament,  if  ttaced  otitwsrdi  in  the  lame 
mj,  will  be  found  to  be  reflected  npon  itaelf  to  fonn  the  right 
lateral  ligament,  and  then  will  be  fallowed  to  the  under  snrface  of 
the  right  lobe  of  the  liver  behind  the  ttanererae  fisaure,  to  form  the 
■nder  layer  of  the  coronai;  ligament.    A  more  or  lees  triangular 

Fig.  134. 


interval  is  thus  left  between  the  two,  in  which  the  liver  is  attached 
to  the  diaphragm  by  cellular  tissue,  and  has  the  right  sapra-renal 
capeole  and  top  of  the  right  kidney  in  close  relation  with  it,  and 
through  which  the  vena  cava  passea  to  the  diaphragm.  In  this 
manner  four  ligaments  of  the  Urer  are  formed  by  peritoneum,  and 
the  fifth  or  round  ligament  is  the  oblitemted  umbilioil  vein. 

The  under  snrfiue  of  the  liver  (Fig.  134)  presents  five  jUtitret 
and  five  lobt*  for  examination. 


Fig.  134. — Unikr  iuiftce  of  tha  IiTsr  (from  Bomunj). 

B.  RiEhtlobe. 
L.  Left  lobe. 
Q.  Lobui  qutdratiu. 
8.  lAbna  SpiKelii. 

C.  Lobm  Eiudatoi. 
1.  Umbilical    Tcin    in    loDgituduul 

3.  Oall'bladdn'  in  iti  flmu*. 


3.  Hep«tio  artery  in ' 

4.  Hepatic  duct  in  b 

5.  FotUl  rein  m  traDtTsne  fimire. 

6.  Line  ofrvflexiouDf  peritonaom. 

7.  Vm»  can. 

B.  Obliterated  ductiu  Tenonia. 
9.  Duotui 
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Fiuures. — The  longitvdinal  Jiuure  divides  the  under  Boifiibeeinto 
right  and  left  lobes,  and  is  occupied  by  the  round  ligament  or 
umbilical  vein  (i).  Its  continuation  behind  the  transverse  fiisiire  ii 
the  /ssure  far  the  ductus  venonu  (8),  and  contains  that  obliterated 
vessel .  The  transverse  Jlssure  {porta)  is  at  right  angles  to  the  longi- 
ludinal,  and  gives  passage  to  the  hepatic  duct  (4),  hepatic  artery  (3), 
and  portal  vein  (5),  which  lie  in  that  order  from  before  backwards.* 
Parallel  to  the  longitudinal  fissure  is  the  fissure  for  the  gcUIMadder 
(2)  which  last  should  be  distended  with  air  by  a  blowpipe  placed  in 
the  duct.  Placed  obliquely  at  the  posterior  margin  of  the  liver  and 
behind  the  gall-bladder,  is  the  short  groove  or  fissure  for  the  vena  cava 
(7),  a  portion  of  which  vessel  has  been  left  in  situ. 

Lobes, — The  whole  of  the  liver  substance  on  the  right  of  the 
longitudinal  fissure  is  strictly  the  right  lobe  (n),  but  certain  parts  of  it 
have  received  special  names,  viz.  lobus  quadratus,  lobus  Spigelii 
and  lobus  caudatus.  The  right  lobe  has  two  shallow  depressbuB 
on  its  under  surface,  the  anterior  one  being  where  the  ascending 
colon  touches  the  liver,  and  the  posterior  oue  corresponding  to  the 
anterior  surface  of  the  right  kidney,  over  which  it  lies  in  the  erect 
posture. 

The  Lobus  quadratus  (q)  is  the  square  lobe  bounded  by  the 
longitudinal  and  transverse  fissures  and  the  gall-bladder.  The 
Lobus  Spigelii  (s)  is  the  projecting  portion  behind  the  transverse 
fissure,  and  between  the  fissures  for  the  vena  cava  and  the  ductus 
venosus.  The  Lobus  caudatus  (c)  is  the  small  "taU*^  of  liver 
substance  which  connects  the  lobulus  Spigelii  with  the  right 
lobe.  The  left  lobe  (l)  is  on  the  opposite  side  of  the  longitudinal 
fissure,  across  which  there  is  often  a  bridge  of  liver  substance  (pons 
hex>atis). 

The  vessels  entering  the  transverse  fissure  should  be  defined,  and 
the  fibrous  tissue  around  them  (capsule  of  GUsson)  removed.  The 
right  and  left  hepatic  ducts  (4)  will  be  found  to  emerge  from  the  cor- 
responding lobes  and  to  unite  in  the  common  hepatic  duct^  which  is 
about  two  inches  long ;  this  is  afterwards  joined  by  the  cystic  duct 
from  the  gall-bladder,  to  form  the  common  bile  duct,  (ductus  com- 
mimis  choledochus)  (9),  which  is  nearly  three  inches  long,  and  should 
be  traced  into  the  duodenum. 

The  gallbladder  (2)  is  a  pear-shaped  bag  attached  by  ceUulAr 
tissue  to  the  liver,  and  covered  superficially  by  the  peritoneum* 
When  distended,  its   large   end   or  fundus  projects  beyond  the 

*  It  will  be  obaerred  that  the  order  of  Teasels  entering  the  liver  11  the  reverse 
cf  those  enteimg  the  kidney,  q,  v.  p.  263. 
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Anterior  bosda  of  Uie  lirei ;  the  neck  is  curved  upon  itself  twk» 
And  end*  in  tlieJcTatic  duet,  whicli  u  about  ui  inch  &nd  a  half  long 
and  joint  the  hepatic  dnct.  The  mucous  tnembruie  preesnt* 
numenMU  ridges  Mpaiating  alveoli  of  iiregnl&r  Bhap&  'The  e|n- 
thftlinin  ie  colnnmar. 

The  hepatic  artery  and  the  portal  vun  each  divide  into  right  and 
led,  and  &om  the  right  artery  the  cystic  branch  ahoold  be  baced  to 
the  gall-bladder, 

.  The  piece  of  the  vena  cava  is  to  be  laid  open,  when  the  luge 
hepatic  veins  will  be  seen  passing  into  it 

In  order  to  learn  the  arrangement  of  the  vessels  in  the  liver,  the 
vena  ports  should  be  carefully  laid  open  for  some  distance  with  a 
pair  of  scissors.    Through 

the  thin  waU  of  the  vein  ^'^-  ^^■ 

a  branch  of  injected  hepatic 
artery  will  then  be  seen, 
and  accompanying  it  is  a 
bnmch  of  hepatic  duct,  the 
three  vessels  thus  lying  side 
by  aide  in  a  portal  canal. 
One  of  the  hepatic  veins 
being  laid  open  in  s  similar 
way,  will  be  seen  to  be 
totally  unaccompanied. 

An  incision  into  any  port 
of  the  liver  will  show  on  its 
cat  snr&ces  a  number  of 
openings,  some  wide  open, 
— the  hepatic  veins ;  and 
ollieis  more  or  less  collapsed 
and  having  by  their  sides 
the  sections  of  a  small  in- 

jected  artery  and  duct     Theee  k^ ,, .„„  .j^  in  the 

pottal  canals,  and  they  collapse  on  account  of  the  loose  attachment 
of  the  fibrous  tissue  around  them. 

Minut«  Anatomy  (Fig.  136).— The  blood  from  the  cbylopraetic 
viscera  is  brought  to  the  liver  by  the  vena  poitce,  and  from  it  the 
bile  is  secreted.  The  divisions  of  the  vein  hare  been  seen  to  pass 
through  the  portal  canals,  in  which  they  receive  the  vaginal  and 

Fig.  135.— Babbit's  lirer  ii 
blsncliM  md  plsxn 
(from  ftey). 


D  commenang  in  the  centra  of  a  Ubols 
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Kg.  136. 


X  hnaebee  trma  the  Gbroiu  tdasoe  of  the  ragu,  and  mbat- 
qnoitlf  divide  until  their  bruicbefl  ran  bttwtat  the  minute  UnlM 
9t  adni,  and  an  therefore  called  interlobular  vtint  (().  The  lobolee 
aie  innonnded  hf  th(M 
interlobnlar  ytinB,  bm. 
which  the  lobolar  plazas 
of  capUlariee  ia  daixTed, 
converging  to  tlie  oentm 
of  each  lobule  and  posnag 
its  blood  into  the  Mfrs- 
lobuhr  vein  (a).  Each  in- 
tialobulai  vuiu  panee  out 
of  the  lobule  at  right 
angles  to  the  portal  veaseL^ 
and  unites  with  othez  in- 
tralobular Teina  to  Eom 
the  fuUofcuIar  veina ;  thna 
open  into  the  vena  anm 
hepalitos  or  hepatic  vnM 
which  have  been  tiacad 
into  the  vena  cava.  Tha 
appearance  of  a  pii-ce  oi  minntelf  injected  liver  is  shown  in  Fig.  ISIi. 
The  commencement  of  each  primary  hepatie  duet  b  in  the  centn 
oi  each  minute  lobule,  being  continuous,  accotding  to  Beale,  with 
the  basement  membrane  upon  which  the 
hepatie  cells  are  placed.  But  according  to 
other  observers,  the  ducts  commence  in  inter- 
cellular  passages  or  biliaij  capillariet^  with 
proper  walls  (Fig.  137).  The  minute  dneto 
nm  towards  the  circamferencc  of  the  lobale, 
and  the  radicles  of  adjacent  lobules  mite,  the 
resulting  ducta  runuing  along  the  portal  caaaU 
by  the  aide  of  the  portal  vein  to  emeiga 
eventually  at  the  trensTerae  fissure. 
The  HepaUc  artery  is  principally  ibi  tbo 


Pig.  137. 


0,  a.  Intnlobnlar  raiiu.  ',  t-  Interlobulsr  reiiu. 

Six  137  —Lobule  of  ItTcr,  ihowioir  relatioD  at  biliary  duals  and  hepatie  eella 

*  {bom  Wittoa,  sfter  Frej).  *  "^  " 

«.  Hinute  biliMij  dncti  (capilluic").       t.  Mijur  dodi. 


THE  KIDNET.  25S 

BomiBluneiit  of  the  tiMue  of  the  oigan,  and  has  little  if  anything  to 
do  with  its  function.  It  gives  off  txEginal  branches  which  mn  in  the 
portal  canals,  and  capnUar  branches  which  supply  the  fibrous  tissue 
on  the  suifiBce,  the  blood  being  eyentually  returned  into  branches 
of  the  portal  vein.  The  inUrlobular  branches  accompany  the  inter- 
lobular veini^  and  their  blood  enters  the  plexus  wiUiin  the  lobules 
from  which  the  bile  is  secreted. 

The  Kidney  (Fig.  116)  is  convex  on  its  anterior  and  flattened 
on  its  posterior  surface,  and  its  upper  extremity  is  somewhat  larger 
than  the  lower.  Its  outer  border  is  convex  and  regular,  while  the 
internal  is  notched  at  the  point  where  the  vessels  enter.  An  average 
kidney  measures  about  four  inches  in  length,  two-and-a-half  in 
breadth,  and  rather  over  an  inch  in  thickness.  Its  weight  in  the 
male  is  about  4^  ounces,  and  rather  less  in  the  female.  The  renal 
artery  enters,  and  the  renal  vein  and  ureter  emerge  at  a  slit  on  the 
inner  border  called  the  hUumf  and  the  trunks  of  the  vessels  have  the 
following  relation  from  before  backwards,  viz.,  vein,  artery,  and 
ureter  (compare  vessels  entering  transverse  fissure  of  liver  in  the 
reverse  order,  p.  250).  Very  generally,  however,  one  of  the  branches 
of  the  renal  artery  will  enter  the  hilum  in  front  of  the  vein. 

The  ureter,  if  traced  upwards,  will  be  found  to  expand,  forming 
the  pelvis  of  the  kidney,  and  it  should  be  noticed  that  the  pelvis  has 
a  direction  downwards,  so  that  by  referring  to  this,  to  the  position 
of  the  vessels,  and  to  the  flattening  of  the  posterior  suiface,  the  side 
to  which  the  kidney  belongs  can  be  readily  ascertained.  The  kidney 
is  enclosed  in  a  tough  fibrous  capsule,  which  may  be  peeled  off  to  see 
the  kidney  substance.  To  see  the  internal  |}Tucture  of  the  organ  it 
should  be  opened  by  a  vertical  incision  through  the  convex  border^ 
which  is  to  be  carried  into  the  pelvis. 

.  The  Pelvis  (Fig.  138,  6)  will  be  found  to  be  subdivided  at  the 
iipx)er,  middle,  and  lower  part  of  the  kidney  into  three  portaonSy 
which  are  called  the  Infundibida  (5),  and  are  again  subdivided  into 
the  CcUices.  Projecting  into  the  cidices  are  small  nodules  of  kidney 
substance  termed  the  papillce  (4),  which  will  be  seen  to  be  the  apices 
of  certain  triangular  dark-coloured  bodies  called  the  pyramids  of 
Malpighi  ot  cones  (3).  These  pyramids,  which  are  arranged  more  or 
less  regularly  side  by  side,  constitute  what  is  called  the  tubular  or 
mediMary  substance  of  the  kidney,  while  the  lighter  granular  portion 
at  the  margin  of  the  section  is  the  cortical  substance  (2). 

The  renal  artery  breaks  up  into  four  or  five  branches,  which  again 
subdivide  and  pass  between  the  pyramids  to  the  cortical  substance 
forming  arches  between  the  cortical  and  medullaiy  portion.    From 
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tlMK  the  inttrlotniiar  arteries  arise  wHch  pass  between  the  rab- 
dirifflons  of  the  cortic&l  anbatance  or  pyranitdi  of  Ftrrtin  uid  giTs  off 


the  afferent  artenea  to  the  Mal'p%ghian  lodia  or  glomvniii  (Vi^.  139). 
Each  of  theee  coiiBists  of  a  capillary  pleiua  with  an.  arterial  twig  (or 
aflemit  vessel)  entenng,  and  a  venous  radicle  (or  effeient  TeaMi) 
leanng  it,  aiul  these  bodies  are  arranged  aloDg  the  atteriea  "likft 

Fit   1^ — Section  of  the  kidaej,  surmounted  by  the  lupismul  apnle- 

Ifmm  'Wilsoa). 

1   Bnpnreiuil  capsule  fi,  6,  S.  The  Ijiree  infundjbttls;   the 

2.  Cortical  portion  of  the  kidney  middle    G    is   atoatad   in  tk* 

^3    Tabular    portioii,  consistiiig    of  moathof acaln. 

eonoB  6.  Felria. 

4,4   Two  of  ths  pflpilliD  projectinit      7.  Unler. 
into  their  camspoudiag  calices. 

Fig.  I3&.— Flan  of  the  itractute  of  tbe  kidney  (from  Vilmi,  after  KoUiker). 

1,  1,  Tubnlus  Tcctui,  dividing  into 

blanches  ■«  it  ascends. 

2,  2.  Pyraniid  of  Ferrein ;  with  the 

3,  Origin  of  two  tubules  from  their 

respective  Malpigfaian  bodice. 

4,  4.  Sianch  of  an  artery. 
*,6.  ThreeinterlDbularartericsgiring 

.•ff  affnent  twigs  to  the  Hsl- 


elTeimt  tcsssIs,  t^  whish  one  i* 
men  St  8. 
9,  e.  Arteriole  netn. 

10,  CapillsiT  pteius  of  the  tabnbr 

■trucnm  of  the  pjrraioid. 

11.  One  or  the  Tenuis  reotm. 
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Ixmchesof  coirante."  Each  Molpigliiaii  bodj  or  jilexiu  is  enclosed 
in  ft  eapmh,  vliich  ia  contmnooB  with  a.  mingte  urim/emu  tuba 
(Fig.  140).  The  tube  is  convoluted  in  the  coitical  aubatance,  and 
a  aecaoiaxy  inlerttibvlar  plemu  is  formed  upon  it  bj  the  venouB 


Kg.lM; 


Pig.  HI. 


radicle,  after  it  has  emerged  fi«m  the  Ualpighian  tuft  The  tube 
then  becomes  suddenly  smaller,  and  paaees  for  a  variable  distance 
into  the  pyramid,  again  curving  apon  itself  to  reach  the  cortical 
portion  where  the  diameter  increases,  and  the  tube  opens  into  the 
straight  or  collecting  tubes  of  the  pj'ramida.  These  small  tubes  are 
known  as  the  looped  tubes  of  Henle  (Fig.  142).  The  uriniferooa 
tubes  of  the  pynunids  converge  at  their  apices,  where  they  empty 
themselves  into  the  calices ;  Irom  these  the  urine  passes  into  the 
infandibola,  and  thence  into  the  pelvis  and  uteler. 

The  relation  of  the  epithelium  to  the  blood-vessels  of  the  Hal- 
^ghian  body  is  uncertain.     The   capsule    is   lined    with    pave- 

Kg.  140.— Plan  of  the  renal  cireulation  (ftom  WilxHi,  iflerBowimm). 

neeedi  from  the  Hslpighian 
7  ii  smaller  than  tbe  coirei- 
pondiUK  arteiy. 
p,  p.  1  ae  capillarj  pleiiu,  ratoifrui; 
on  the  aiiniferoua  tube,  'niia 
pldua  receivea  its  blood  from 
the  efferent  Tuiele,  2,  3,  and 


a.  Bnmoh  of  the  renal  artery  ^ring 
off  KTeral  Halpigbian  twin. 

I,  An  efferent  twig  V>  the  capillai^ 
toft  contdned  in  the  Halpi- 
gbian bodf,  fn  ;  from  the  Mai- 


pirhian  capeule  ths  uriniferona 


pighL ,.  ... 

tube  ia  Kon  taking 

2,  2.   Efferent  Tcnela  ;   that  which 

Fig.  141 . — Seetion  through  a  renal  pjiamid 
«.  ColUctiiig    labe   with    oolumnat 

epilhclium. 
k.  CoDTololad  tnbi  with  Bat  otUa. 


1  tbe  b 


Lao|i«d  tube  with  giannUi  MmtsBb. 
d.  SactioQ  of  blood-venel. 
(.  ^hroui  iutmitacuLar  tuioe. 
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ment  epithdinm,  and  tbia 
u  probably  contiiuwdl  ovnr 
the  blood-veaaeU  bot  ei>- 
not  be  demonabated  in  th» 
adnlt.  The  convolatad 
tabes  are  lined  with  similar 
flattened  epitheliimi,  but 
the  looped  tubea,  u  they 
increase  in  diameter  an 
fiUed  with  granalar  efi- 
tbeliom.  The  Urge  collecU 
isg  tubes  hare  a  distmct 
coliinmar  epithelium  (F!^ 
141). 

Between  the  rtiaif^t  tn- 
buti  of  the  mednllaiy  por- 
tion ate  numeHms  stni^ 
arteries  which  are  recnr> 
rent  bianchea  Irom  tha 
aichea  between  the  cortical 
and  medullary  nibatanoc^ 
and  thew  aie  joined  by  tha 
8trai({ht  efferent  veeiela  of 
some  of  the  deeper  gloma- 
mli.  The  renal  artray  alto 
supplies  the  capsule  of  the 
kidney  with  biaadiea 
which  anastomose  with  tha 
liinibar   arteries  from  tha 

The  venoUH  rwliclea  or 
sUUaU  veins,  after  t«ceiTiiig 
tlie  blood  from  the  secon- 


Fig. 


'Diagrem  ihoirinK 
uis  inurw  St  the  urinifs- 
roiu  tube*  (fnim  Frej). 

a.  Bowvui'g  upaule. 

i,  CoDToluted  urioifaroai  tabe. 

r,  d.  Looped  tubea. 

r,  f,  _  CallectiDg   tubes  juainc 
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□  arches  at  the  base  of  the  pjmmida, 
B  pau  to  emerge  tit  the  hUum  and 


la  irreguhiTly  tnanfolar 
Fig.  143. 


ilarj  pteiEua  oa  the  tiihes,  uiut«  ii 
between  whidb  the  Btnught  v 
form  the  renal  or  emulgent  vein. 

The  Supra-Banal  Oapaule  (Fig.  138,  i) 
in  shape,  or  is  commonly  eaid  to  resemble 
A  couked  hat  ltd  height  is  from  1  j  to 
1^  inch  and  ita  breadth  about  Ij-  inch. 
It  is  enclosed  in  a  fibrous  capsule  and 
in  section  will  be  neon  to  consist  of  two 
parts,  cortical  and  medullniy,  the  latter 
beinjj  generally  broken  down  in  the  lentrc 
bj  decomposition  so  as  to  fonn  a  cavity. 

The  tortknl  jiortion  (Fig.  143)  consists 
-of  polyheilml  cells  arranged  in  columns, 
radiating  from  the  centre,  and  held  in 
posiUon  by  septa  continuous  with  the 
fibrous  envelope.  The  medullary  portion 
consists  of  a  very  fine  network  of  connec- 
tive tissue,  containing  cavities  fdlcd  with 
cells,  which  are  by  some  observers  thought 
to  be  nerve  cells,  anil  continuous  with 
the  numerous  branches  of  the  sympa- 
thetic which  go  to  the  organ  from  the 
solar  and  renal  plexuses.  The  supra-renal 
-capsule  is  abundantly  anpplied  with  arterial  blood  from  the  phrenic, 
aorta,  lenal,  and  lumbar  arteries.     Its  function  is  unknown. 

The  subject  being  replaced  on  its  bock,  the  dissectors  should  pro 
-ceed  with  the  eiaraination  of  the  pelvis,  unless  they  were  unable 
to  tiniah  the  aorta,  lumbar  plexus,  and  iliac  arteries  before  the  body 
was  turned,  in  which  cose  they  must  revert  to  the  dissection  of  them 
At  once  (v.  p.  223).  In  any  case  the  disaecUiT  is  strongly  advised  to 
read  through  the  dissection  of  the  deep  jiarts  of  the  abdomen  again, 
before  proceeding  any  further. 

The  Pelvis. 

[The  ^vis  with  two  lumbar  vertebrte  is  to  be  separated  from  the 
trank  with  the  saw,  when,  by  placing  it  on  a  table  with  the  sacrum 
towards  himself,  the  dissector  will  be  able  to  get  a  better  view  of  the 
contents  than  he  has  yet  done.     The  cavity  of  the  pelvis  should  be 

Fig.  H3.— Verticttl  section  of  cortical  portion  of  lupra-renal  cmpsule  (from 
Fr«j). 
a.  SnuU,  utd  i.  Ltxfcr  gland  cylinden.  c.  Ca.^^K. 
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caiefully  sponged  out,  and  having  removed  the  tow  or  cotton-wool 
from  the  amis,  the  dissector  should  let  a  stream  of  water  run  through 
the  rectum.  Tlie  bladder  shouM  be  emptied  of  any  urme  it  teolj 
contain  bj  pressure  with  the  hand,  and  be  moderately  distended  with 
air.] 

The  Peritoneum  (Fig.  145)  should  be  examined  first,  and  will  be- 
found  to  pass  over  the  rectum,  binding  the  upper  part  to  the  front  of 
the  sacrum  {meso-rectum)  ;  from  the  rectum  to  the  bladder  forming 
the  rectO'Vesical  pouch,  and  thence  over  the  back  of  the  bladder  to  the 
abdominal  wall.  On  each  side  of  the  recto- vesical  pouch  is  a  distinct 
fold  of  peritoneum,  formed  by  the  reflection  of  the  membrane  over 
the  obliterated  hypogastric  arteries  and  the  ureters  ;  these  are  the 
posterior  fake  ligaments  of  the  bladder.  The  peritoneum  passing  from 
the  side  of  the  bladder  to  the  pelvis  fonus  the  lateral  false  ligamentSr 
and  the  portion  reaching  to  the  back  of  the  abdominal  wall  over  the 
urachiis  is  called  the  superior  false  ligament  of  the  bladder.  Thus 
the  false  ligaments  of  the  bladder,  five  in  niunber,  are  all  formed  by 
peritoneum. 

In  the  Female  (Fig.  109)  the  peritoneum  passes  from  the  rectum 
to  the  posterior  wall  of  the  vagina,  forming  the  recto-raginal  pouck 
(Douglas),  and  then  over  the  uterus  to  the  bladder,  forming  the  tUero- 
vesical  pouch.  On  each  side  of  the  uterus  it  is  stretched  across  the 
pelvis,  forming  the  broad  ligament  of  the  uterus,  which  contains  tlie 
round  ligament,  the  ovary,  and  the  Fallopian  tube,  the  fimbriated 
extremity  of  which  is  to  be  noticed.  The  false  ligaments  of  the 
bladder  are  the  same  as  in  the  male,  but  are  less  distinctly  marked  ; 
the  margins  of  the  recto- vaginal  and  utero-vesicfd  pouches  have  been 
named  the  antanor  and  posterior  ligaments  of  the  uterus, 

[The  peritoneum  is  to  be  strippe<l  off  the  upper  part  and  sides  of 
the  bladder,  but  the  recto-vesical  pouch  is  not  to  be  interfered  with 
at  present.  By  scraping  away  a  little  fat  with  the  handle  of  the 
knife  the  pelvic  fascia  will  be  brought  into  view,  but  to  examine  it 
thoroughly  the  following  dissection  is  to  be  made,  in  order  to  obtain 
a  view  from  the  outside.  One  dissector  holding  the  pelvis  firmly, 
the  other  is  to  clear  away  the  remains  of  the  adductor  muscles  on  the 
right  side  of  the  pubes  so  as  to  expose  the  obturator  extemus  muscle, 
which  must  then  l>e  carefully  removed.  Beneath  the  muscle  will  be 
found  the  branches  of  the  obturator  artery,  forming  a  circle  around 
the  foramen  and  lying  upon  the  obturator  membrane  or  ligament, 
which  gives  passage  to  both  obturator  artery  and  nerve  at  its  upper 
part.  On  removing  the  obturator  ligament  the  fibres  of  the  obturator 
intemus  muscle  will  be  brought  into  view.  With  the  saw  a  horizontal 
cut  is  now  to  l)e  ma<le  from  the  upper  margin  of  the  obturator  fora- 
men into  the  cotyloid  cavity,  and  a  similar  one  at  the  lower  maigin 
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of  the  obttuator  foramen,  the  extremitieB  of  the  two  cnta  being  about 
an  incli  apart  in  the  bottom  of  the  cavity.  These  are  to  be  joined 
by  a  vertical  cnt  with  the  chisel,  and  the  piece  of  bone  having  been 
looBened  with  that  instroment  can  be  removed  with  the  bone-f^cepa. 
With  the  chieel  and  bone-forceps  the  margins  of  the  obtniator  fonU 
men  may  then  be  cut  away  so  as  to  leave  only  a  ring  of  bon&  The 
obturator  intemus  being  now  fully  eipoeed,  should  be  carefaUy 
detached  from  the  adjacent  Btnictures,  and  may  then  be  readily 
removed  by  grasping  the  tendon  with  the  bone-forcepB  and  drawing 
the  whole  muscle  out  through  the  lesser  sacro-sciatic  foramen.  The 
outer  surface  of  the  pelvic  fascia  will  then  be  eipoBed.J* 

Fig.  IM. 


The  Felvic  Fucia  (Fig.  144}  is  continnoua  with  the  fascia  over 
the  peoaa  and  iliacna  mnscles,  and  lines  the  pelvis,  being  verj  thin 
behind  the  obturator  foramen,  whera  it  coven  the  pyiifonuis  mnscte 
and  sacral  plexus.  In  &ont  it  is  a  single  layer  down  to  the  level  of 
0  FrofcMor  John 


Fig.  I41. — PelTic  fiucU  wen  from  the  outside  (drawn  by  J,  T.  Qny). 
1.  Eitsnial  culaneeuB  nerre.  II.  Pelvic  fucia. 

I.  PoupBTt'l  ligunent. 

3.  Baitojiui. 

4.  Anterior  crural  nmre. 

6.  Fmu  uvl  iliacaa  muaclca. 
6-  Femoral  artery. 

7.  Origins  of  recius  renMii*. 

8.  Femorsl  vsin. 

5.  Acetabulum,  partly  remoTed. 
10.  Cnual  ring. 


16.  Obtuntei  rcMsls  snd  nerra. 

IS.  Fascial  origin  of  levatorani  (whita 
line). 
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K  white  line  (i8),  which  can  be  leeu  more  or  leta  diadncUy  sttetcbing 
in  K  cnrve  across  the  obtuTBtor  foramen.  Thia  marks  the  point  where 
the  pelvic  fascia  divides  into  two  parts,  the  reflo-vetieal  and  tlu 
obturator  lityerB,  and  also  formn  a  part  of  the  origin  of  the  levator  ani 
moBcle,  the  fihres  of  which  can  be  indistinctly  »een  through  the 
obturator  fiwcia.    The  obturator  layer  (13)  eaa.  be  seen  I'ossing  down- 


Fig.  145. 


4    — 


wards  (m  the  mn  e  d  of  the  obt  -a.  r  nte  n  s  acle,  to  lie 
attached  to  the  spine  and  t  beros  t}  of  1  isc  n  and  great  aacro- 
aciat  ligoinen  and  to  the  ra  us  of  the  sch  m  where  it  gives  a 
covering  to  the  pud  0  ves.  els  and  er\  lu  ad  1  on  t  gives  a  tliin 
lajer  to  the  under  surfac  of  the  levator  a  call  d  th  anal  fascia 
(Fig  146)  wh  h  s  Id  t  on  the  rect  m  and  e  temol  sipb  neter,  and 
was  seen  in  the  dissect  on  of  the  pemueum.     (The  relation  of  the 


1.  Bladder. 

2.  Teaicuk  acmiaBlia  at  one   sidv, 

diiided. 

3.  B««taiQ. 

4.  Hue  Utc\a,  corenDg  ia  the  iliacui 

and  Mou  (fi);  Hiid  rormuiE  a 
(heath  for  ths  external  iliao 
renela  (6). 

7.  Antarior    crursl    nervB    eioludcd 

from  the  sheath, 

8,  Pelvic  faado,  aplittiiig  into  the  reo- 

to-Tedcal  and  obturator  laycn. 

5.  Btcto-Teeieal    liyrr,  fonniDf  the 

lateral  ligammt  of  the  budder 


of  one  ude,  and  a  gheadi  to  the 
ycsical  j)1p);ii»  of  Teins. 

10.  A  Inj-cr  of  fascia  pawiiDK  between 

ttie  bladder  and  rectum. 

11 .  A  layer  pasting  round  the  ttctnni. 

13.  ObtuDttor  iuterniis,  fom^  in  by 
the  obtumtor  fdMria^  vbich  alio 
forma  a  aheath  for  the  internal 
pudio  Tp«8ols  and  ncrra  (14). 

15.  Anoi  furU  icTeating  the  under 
aurface  of  the  lerator  ani. 

Figuret  14,  If  are  placed  in  the 
iaehio-rectal  foMa, 
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pelvic  and  lecto-veaical  faaciEB  bas  been  compared  to  tliat  of  the  wbUi 
paper  and  cafpet  of  sroom.) 

The  retto-vetital  lajei  is  Men  within  tJie  pdvii^  and  ia  contiiined 
over  the  mtenal  aaifaoe  of  the  levator,  ani  to  the  bladdtt,  fozmisg 
the{[)t«n)I  tnt«  it^anuiXj,  and  from  the  back  of  the  pnbefl,(bTniingtlte 


anterior  irm  (pabo-proettUic)  Ugavteitli  oS  the  blwlder;  whilst  between 
them  it  is  seen  to  dip  down  to  the  prostate,  of  which  it  forms  the 
capsule,  and  is  thus  continued  from  one  aide  to  the  other  of  the  pelvis, 
of  which  it  closes  the  outlet. 

Thns,  tlie  levator  ani  muscle  is  seen  to  be  enclosed  by  the  leeto- 
vesicat  and  anal  layers  of  fascia  ;  the  ischio-rectal  fossa  to  be  lined 
by  the  obturator  and  anal  layers  ;  end  four  of  the  traa  ligament*  of 
the  bladder  to  be  formed  by  the  recto-vesical  layer, — the  fifth  bong 
the  obliterated  orachus. 

In  the  Female  the  recto-vcsical  layer  forms  the  ligaments  of  the 
bladder  in  the  aome  way  es  in  the  male,  but  in  addition  give*  a 
covering  to  the  vagina. 

[A  side-view  of  the  contents  of  the  pelvis  ia  now  to  be  obtained  in 
the  following  way  : — 

The  left  obliterated  hypogastric  artery  with  the  vedcal  and 
htemorrhoidal  arteries  (and  uterine  and  vaginal  in  the  female)  are  to 
be  severed,  and  Uie  bladder  and  tectum  turned  as  much  as  possible 
to  the  right  side.  The  left  lateral  true  ligament  of  the  bladder  is  to 
be  divided,  and  the  knife  carried  through  the  subjacent  levator  ani 
muscle.    A  cut  is  then  to  be  made  with  the  saw  through  the  pnbes 
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just  external  to  the  left  anterior  true  ligament  of  the  bladder;  and 
another  is  to  be  made  through  the  whole  length  of  the  sacrum  and 
coccyx  iust  to  the  left  of  the  middle  line,  which  will  necessaxilj 
divide  the  right  common  iliac  artery  and  left  common  iliac  vein. 

The  sacrum  may  be  conveniently  sawn  partly  on  its  anterior  and 
tMiTtlv  on  its  posterior  surface,  and  the  two  cuts  united  with  the  chiBel, 
Dy  wnich  time  will  be  saved. 

The  knife  is  now  to  be  carried  closely  along  the  ramus  of  the  pubes 
of  the  left  side  so  as  to  detach  the  urethral  muscles  and  triai^alar 
ligament,  when  by  using  a  little  force  tlie  i)elvi8  will  be  divided  into 
two  parts,  the  right  containing  aU  the  viscera,  and  the  left  the 
internal  iliac  vessels  and  sacral  plexus  of  that  side.  A  staff  should 
be  passed  through  the  urethra  into  the  bladder,  which  is  to  be 
moderately  distended  with  air,  and  the  rectum  is  to  be  carefully  dis- 
tended with  tow  or  cotton- wool,  and  secured  by  a  stiing  to  the  top  of 
the  sacrum  or  lumbar  vertebrae.] 

Side  View  of  the  Pelvis  (Fig.  147). — Beginning  in  front  and 
supposing  the  dissection  of  the  periuseum  to  have  been  made  as 
directed,  the  bulb  of  the  urethra  (9)  will  be  plainly  seen  lying  in 
front  of  the  triangular  ligament  or  deep  periiioeal  fascia  (7),  which 
has  been  j^urposely  left  im touched  on  the  left  side.  The  edge  of  the 
triangular  ligament  which  has  just  been  detached  from  the  ramus  of 
the  pubes  will  be  recognised,  and  immediately  beliind  will  be  seen 
some  pale  muscular  fibres,  the  cut  edges  of  the  campressor  urethrm 
(Guthrie).  The  staff  may  be  felt  through  these  as  it  lies  in  the 
membranous  portion  of  the  uretlira,  which  by  a  little  dissection  will 
be  exposed,  and  may  be  seen  in  a  favourable  subject  to  be  surrounded 
by  circular  muscular  fibres.  One  of  Cowper's  glands,  which  resembles 
a  pea  in  size  and  appearance,  may  be  found  immediately  below  the 
urethra.  Behind  the  membranous  portion  of  the  urethra  ^^i]l  be 
found  another  edge  of  fascia,  the  recto -vesical  layer  of  the  pelvic 
fascia  passing  on  to  the  prostate  to  form  its  capsule  (6). 

The  Membranous  portion  of  the  Urethra  is  a  very  important 
part,  and  should  be  specially  noticed  in  the  present  view.  It  is  seen 
to  extend  from  the  deep  perinseol  fascia  or  triangular  ligament  to  the 
pelvic  fascia  or  capsule  of  the  prostate,  or  it  is  sometimes  described 
as  lying  "  between  the  two  layers  of  the  triangular  ligament."  It  is 
nearly  an  inch  in  length  and  is  not  quite  horizontal  in  its  position, 
the  anterior  extremity  being  about  an  inch  below  the  symiihysis 
pubis,  and  the  posterior  a  little  lower.  This  is  the  portion  of  the 
urethra  opened  by  the  deep  incision  in  lithotomy,  and  it  should  be 
noticed  how  much  its  position  will  vary  accoiding  to  the  movements 
of  the  staff^ — ^whether  that  instrument  be  hooked  under  the  pubes  or 
depressed  towards  tlie  rectum. 


MALE  PEI,VIC  VISCEEA. 


The  Pelnic  Fatda  should  be  traced  on  to  the  prostate,  bladder,  and 
Tectum,  and  tlie  relations  of  those  organs  noticed. 

The  B«ctiim  (Fig.  147,  lo)  is  about  eight  inches  long,  aai  ezt^da 
from  the  left  aacio-iliac  synchondroBis  to  the  anna,  lying  «  little  to 


Fig.  147- 


.the  left  of  tlie  median  line  of  the  pelvis.  It  is  divided  into  three 
jwrtions,  a  superior  or  vertical,  a  middle  or  horizontal,  and  an  inferior 
or  vertical  portion ;  and  the  upper  tivo  parts  of  the  intestine  are 
closely  attached  to  the  front  of  the  eacruni  and  coccyx,  while  the 
third  part  passes  through  the  levator  aui  nnd  sphincter  muscles  to  the 
Anus,  immediately  in  front  of  the  tip  oF  the  coccyx. 
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The  peritoneum  surrounds  the  first  vertical  portion  and  binds  it  to 
the  sacrum,  forming  the  meso-rectum  ;  the  membrane  only  corers 
the  front  of  the  upper  part  of  the  second  portion  as  it  forms  the 
lecto-yesical  pouch  ;  and  has  no  connection  with  the  third  part  at 
alL  (Thus  the  relations  of  the  rectum  nearly  corTesx>ond  to  those  of 
the  duodenum  as  respects  the  peritoneum,  v.  p.  220.) 

The  first  part  of  the  rectum  has  in  front  of  it  the  recto-vesical 
pouch  of  peritoneum  and  bladder  in  the  male. 

The  bladder  lies  immediately  over  the  second  portion  of  the  rectum,, 
and  between  the  two  organs  are  the  vesiculte  seminales  and  vasa 
deferentia.  Tlie  prostate  is  close  above  the  commencement  of  the 
third  portion  of  the  rectum,  but  as  the  bowel  turns  down  to  the- 
coccyx,  an  interval  is  left  between  it  and  the  urethra,  corresponding 
to  the  perinsBum  proper  or  surface  between  the  back  of  the  scrotum 
and  the  anus. 

[The  left  vesicula  seniinalis  should  be  dissected  out  that  its  posi- 
tion may  be  seen,  and  the  vas  deferens  and  ureter  of  the  left  side  are 
also  to  be  traced  out ;  the  recto-vesical  pouch  of  peritoneum  is  to  be 
laid  open  along  the  side  so  that  its  extent  may  be  fully  seen.] 

The  Bladder  (Fig.  147,  2)  varies  in  position  according  to  its  state 
of  distension,  being  in  the  anterior  part  of  the  jjelvis  when  empty, 
but  filling  the  pelvis  and  rising  into  the  abdomen  when  distended. 
The  neck  of  the  bladder  is  the  narrowed  portion  attached  to  the 
prostate,  and  the  remainder  of  the  viscus  is  termed  the  body.  The 
upper  part  of  the  body  is  the  apex  or  summit^  to  which  the  obliterated 
urachus  is  attached,  and  over  which  'the  obliterated  hypogastric 
arteries  pass  to  the  abdominal  wall.  The  hose  or  fundus  of  tlio 
bladder  is  the  lowest  part  of  the  organ,  which  is  seen  to  rest  on  the 
horizontal  portion  of  the  rectum,  with  the  vesicidse  seminales  and 
vasa  deferentia  inten^ening. 

The  peritoneimi  is  reflected  from  the  second  portion  of  the  rectum 
on  to  the  fundus  of  the  bladder  at  the  level  of  the  entrance  of  the 
ureters,  and  is  then  continued  over  the  back  of  the  bladder  until  it  is 
reflected  over  the  urachus  to  the  abdominal  wall,  leaving  the  anterior 
surface  uncovered. 

It  should  be  noticed  how  much  the  extent  of  bladder  uncovered 
by  peritoneum,  both  above  and  below,  depends  upon  the  distension 
of  Uie  viscus ;  since  in  the  contracted  state  its  anterior  siirface  is 
in  contact  with  the  pubes,  whilst  in  the  distended  condition  it 
rises  above  the  bone  and  is  in  contact  with  the  posterior  surface 
of  the  abdominal    muscles,  and    thus    tapping   above  the  pubes- 
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without  injoiy  to  the  seioufl  membrane  is  possible.  The  depth  of 
the  recto-yesical  pouch  will  similarly  be  found  to  vary,  the  peii* 
toneum  reaching  nearer  to  the  prostfl^  when  the  bladder  is  empty 
than  when  it  is  full;  consequently  the  operation  of  tapping  by 
the  rectum  can  be  only  safely  imdertaken  when  the  bladder  is. 
distended. 

The  left  Ureter  (Fig.  147,  12)  descending  from  the  kidney  is- 
contained  in  the  posterior  false  ligament  of  the  bladder,  and  can  now 
be  traced  beneath  the  peritoneum  to  its  entrance  into  the  posterior 
part  of  the  fundus  of  the  bladder,  at  a  point  nearly  parallel  to  the 
posterior  extremity  of  the  vesicula  seminalis. 

The  left  Vas  Deferens  (Fig.  147,  8),  can  be  traced  from  the 
testicle,  and  has  been  seen  to  turn  down  into  the  pelvis  to  the  inner 
side  of  the  external  iliac  artery,  after  leaving  the  inguinal  canaL  It 
is  now  seen  to  wind  over  the  back  of  the  bladder,  crossing  the  oblite- 
rated hypogastric  artery,  and  to  be  continued  beneath  the  peritoneum 
to  the  fundus  of  the  bladder,  where  it  hooks  round  the  ureter  to 
become  internal  to  it ;  the  vas  will  be  at'terwaids  traced  to  the 
prostate. 

The  Prostate  Gland  (Fig.  147,  17)  is  now  seen  in  front  of  the 
bladder,  and  enclosed  by  a  process  of  recto-vesical  fascia  which  forms 
the  capsule  of  the  gland.  It  is  placed  over  the  commencement  of  the 
third  part  of  the  rectum,  and  in  front  of,  but  below  the  level  of, 
the  bladder.  In  old  age  the  prostate  is  frequently  enlarged,  in 
which  case  it  presses  upon  the  rectum  as  well  as  upon  the  urethra,, 
which  passes  through  its  substance  nearer  the  upper  than  the  lower 
surface. 

[A  transverse  cut  is  now  to  be  made  at  the  bottom  of  the  recto- 
Tesical  pouch,  which  will  allow  the  bladder  to  be  drawn  forward^ 
when  a  nttle  dissection  will  expose  the  surface  of  the  viscus  uncovered 
by  peritoneum  and  lying  over  the  rectum.] 

The  portion  of  the  base  of  the  bladder  uncovered  by  peritoneum  is^ 
triangular  in  shape,  and  is  bounded  on  each  side  by  the  vaaa  deferentia 
and  vesUulcB  seminalesj-  the  base  of  the  triangle  is  formed  by  the  reflec- 
tion of  peritoneum  at  the  line  of  the  entrance  of  the  iireters,  and  the 
apex  is  at  the  back  of  the  prostate.  It  is  here  that  the  bladder  is 
opened  when  punctured  from  the  rectum. 

A  process  of  the  recto-vesical  layer  of  pelvic  fascia  can  now  be 
traced  between  the  rectum  and  bladder,  giving  a  covering  to  thos& 
organs,  to  the  prostate,  and  to  the  vesiculse  seminales. 

The  Vesiculae  Seminales  (Fig.  147, 14)  are  two  convoluted  sacs- 
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situated  on  the  under  surface  of  the  bladder,  and  converging  to  enter 
the  prostate  close  to  the  median  line.  They  are  somewhat  expanded 
at  their  posterior  extremities,  which  are  about  two  inches  apart  and 
reach  nearly  to  the  recto-vesical  pouch.  They  have  the  vasa  deferentia 
lying  dose  to  their  inner  sides,  and  together  they  form  the  sides  of 
the  triangle  mentioned  above. 

The  vasa  deferentia  become  somewhat  enlarged  as  they  pass  beneath 
the  bladder ;  they  lie  close  to  the  inner  sides  of  the  vesiculse,  and 
the  duct  of  each  vesicula  joins  the  corresponding  vas  deferens  at  the 
prostate,  thus  forming  the  common  t^jaculatory  dxvct 

In  the  Female  (Fig.  148),  the  short  urethra  will  be  seen  to  pass 
obliquely  upwards  to  the  bladder ;  and  immediately  below  it  is  the 
vagina  passing  up  to  the  utenis,  which  must  be  held  in  position  by  a 
string  passed  tlu-ough  its  fundus.  The  rectum  occupies  the  same 
position  as  in  the  male,  but  is  rather  larger ;  and  the  peritoneum 
will  be  seen  to  pass  from  it  to  the  posterior  surface  of  the  upper  part 
of  the  vagina,  thus  forming  the  recto-vaginal  pouch,  being  then 
^reflected  over  the  uterus  to  form  the  utero-vesical  pouch  between  it 
and  the  Ijladder. 

The  pelvic  fascia  gives  coverings  to  the  rectum  and  vagina  which 
-should  be  defined,  and  the  latter  canal  may  be  laid  open  along  the 
side  to  study  the  position  of  the  os  uteri,  when  the  uterus  is  in  its 
proper  position  and  when  displaced. 

The  Bladder  (Fig.  148,  4)  closely  resembles  that  viscus  in  the 
male,  but  is  rather  larger,  and  its  fundus  is  in  contact  with  the 
vagina  instead  of  with  the  rectiun. 

The  Urethra  (Fig.  148,  6)  in  the  female  is  about  an  inch  and  a 
half  long,  placed  immediately  beneath  the  pubes  and  curved  upwards 
slightly  to  the  bladder.  It  may  be  said  to  correspond  to  the  prostatic 
and  membranous  urethra  of  the  male. 

The  Uterus  (Fig.  148,  18)  is  situated  behind  the  bladder,  and,  if 
in  its  proper  position  and  healthy,  its  upper  end  or  fundus  should 
not  reach  above  a  line  drawn  from  the  upper  edge  of  the  pubic 
symphysis  to  the  lumbo-sacral  articulation  (Savage).  The  uterus  is 
tilted  slightly  forwards  so  that  its  axis  corresponds  to  that  of  the 
pelvis,  and  its  lower  end  or  cernx  is  received  into  the  upper  end  of 
the  vagina. 

The  Broad  Ligament  (Fig.  109,  6)  of  the  uterus  is  the  fold  of 

peritoneum  attached  to  each  side  of  the  fundus,  in  wliich  are  three 

partial  subdivisions,  viz.,  a  superior  in  which  is  the  Fallopian  tube, 

an  anterior  in  wliich  is  the  round  L'gament  of  the  uterus,  and  a 

posteiioT  covering  the  ovary. 
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The  right  round  ligament  of  the  ntenu  is  now  to  be  tnced  bom 
Ihe  internal  abdominal  ring  to  the  fimdne  of  the  utenu,  but  tbQ 
Fallopian  tube  and  ovaiy  may  be  more  coHTenlently  examined  with 
4he  uterus  at  a  later  period. 

The  Ya^iuA  (F^  148,  12)  is  a  curred  tube  of  which  the  anterior 
wall  is  considerably  shorter  than  the  poeteiior,  the  former  in  tJie 
virgin  rarely  exceeding  two  inches  in  length,  but  the  btter  being 
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Fig.  118.— Side  view  of  the  Tisceta  of  the  female  i>elvie  (from  Wilion). 
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nearly  twice  as  long  (Savage).  It  in  in  contact  with  the  hladder  in 
front,  and  with  the  rectum  behind  at  the  lower  part^  but  the  recto* 
Taginal  pouch  of  peritoneum  intervenes  between  the  two  oigans 
above.  The  neck  of  the  uterus  projects  backwards  into  the  upper 
extremity  of  the  vagina,  and  its  lower  extremity  passes  through  the 
levator  ani  muscle  and  is  surrounded  by  the  sphincter  vagin». 

[The  viscera  of  the  pelvis  being  drawn  down  to  the  left,  the 
internal  iliac  vessels  and  sacral  pexus  of  the  right  side  can  be 
examined,  and  they  should  also  be  dissected  on  the  left  half  of  the 
pelvis,  which  has  been  preserved  for  the  purpose.  Opportunity  may 
be  taken  to  trace  branclies  of  the  sympathetic  ner^'e  to  the  aides  of 
the  pelvic  organs.] 

The  Internal  Iliac  Artery  (Fig.  149,  4)  is  a  branch  of  the  com- 
mon iliac,  from  wliich  it  comes  off  at  the  sacro-iliac  synchondrosis, 
and  immediately  passes  into  the  pelvis.  In  the  foetus  the  hypogas- 
tric artery,  the  direct  continuation  of  the  internal  iliac  in  size  and 
direction,  passed  forwards  over  the  bladder  to  the  umbilicus,  but  it 
is  now  converted  into  a  fibrous  cord,  wliich  however  is  pervious  for 
a  short  distance,  and  thus  ^dves  branches  to  the  bladder.  The  inter- 
nal iliac  is  crossed  by  the  ureter  and  closely  covered  by  the  peritoneum 
in  front ;  behind  it  are  the  internal  iliuc  vein  and  the  lumbo-sacral 
cord,  with  a  portion  of  the  pyriformis  muscle.  At  the  upper  border 
of  the  great  sacro-sciatic  notch  it  divides  into  anterior  and  posterior 
trunks,  which  give  branches  to  the  viscera  and  to  the  inside  and 
outside  of  the  pelvis. 

Branches  (Fig.  149). — From  the  anterior  division  are  given  off 
three  visceral  and  three  parietal  branches  j  from  the  posterior  trunk 
three  parietal  branches. 


Visceral 
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Anterior  Division. 
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1.  The  Superior  vesical  (7)  arteries  are  small  branches  from  the 
nnobliterated  portion  of  the  hypogastric  artery,  which  are  distributed 


THE  INTEEKAL  ILUC  AHTERT. 


to  the  upper  part  of  the  Uaddet.     A  middle  vesical  bianch  k  Bome- 
vtmta  derived  irom  one  of  these,  mid  from  anotber  is  derired  the 


Fig.  149. — ^itlc  view  of  female  pelvis  with  intemal  iliav  art«iy  (alterad 
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artery  of  the  vas  deferens,  which  accompanies  the  duct  to  the  testicle* 
to  anastomose  with  the  spermatic  artery. 

2.  The  Inferior  vesical,  and  3,  Middle  hcemorrhoidal  (i6)  arteries 
generally  come  off  together,  and  are  distributed  to  the  under  surface 
of  the  bladder  and  vesicube  seminales,  and  to  the  adjacent  portion  of 
the  rectum.  The  middle  haemorrhoidal  artery  anastomoses  with  the 
superior  hasmorrhoidal  branch  of  the  inferior  mesenteric  above,  and 
with  the  inferior  haemorrhoidal  branch  of  the  pudic  artery  below. 

4.  Tlie  Uterine  (8)  and  Vaginal  arteries  supply  those  organs,  the 
uterine  passing  to  the  cervix  and  then  giving  branches  to  the  body 
of  the  uterus. 

5.  The  Obturator  (9)  artery  passes  directly  forwards  below  the 
level  of  the  nerve  to  the  obturator  foramen,  through  the  upper  part 
of  which  it  disappears  with  the  nerve,  after  giviug  off  a  small  ^^uinc 
branch  to  the  back  of  the  bone,  and  also  an  Uia^  branch  to  the  iliacus 
intemus  and  ilium.  The  distribution  of  the  obturator  artery  out- 
side the  pelvis  has  been  already  seen  on  the  right  side  (p.  258)  but 
may  now  be  followed  out  on  the  left  side. 

Whi'n  the  obturator  arises  from  the  epigastric  artery,  there  ia 
generally  a  small  branch  running  in  the  proper  position  with  the 
obturator  nerve  (v.  p.  91). 

6.  The  Pxvdic  (13)  and  7,  the  Sciatic  (14)  arteries  can  only  be  seen 
for  a  short  distance  within  the  pelvis,  as  they  lie  on  the  pyrifonnia 
to  pass  through  the  lower  part  of  the  greater  sacro-sciatic  foramen 
below  that  muscle.  The  pudic  is  generally  smaller  than  the  sciatic, 
and  a  little  in  front  of  it,  but  the  size  and  relation  of  the  vessela 
vary.  Supposing  the  perinseum  and  buttock  to  have  been  dissected,^ 
the  opportunity  may  be  taken  to  trace  the  sciatic  artery  through  the 
great  sacro-sciatic  foramen  to  its  distribution  outside  the  pelvis,  and 
to  follow  the  pudic  in  its  course  around  the  spine  of  the  ischium, 
and  through  the  lesser  foramen  to  the  perimeum,  where  it  will  be 
seen  running  close  to  the  margin  of  the  pubes. 

The  three  parietal  branches  from  the  posterior  division  of  the 
internal  iliac  artery  are,  the  gluteal,  ilio-lumbar,  and  lateral  sacral 
arteries. 

1,  The  Gluteal  (6)  artery  is  a  thick  trunk,  disappearing  at  once 
through  the  upper  part  of  the  great  sacro-sciatic  foramen,  between 
the  lumbo-sacral  and  first  sacral  nerves  and  above  the  pyriformis. 
It  supplies  mttscular  branches  and  a  nutritious  artery  to  the  pelvis^ 
and  is  distributed  to  the  buttock  (p.  110). 

2.  The  Ilio-lumbar  artery  passes  into  the  iliac  fossa  beneath  the 
jpsoas  and  iliacus  muscles ;  and  then  divides  into  a  lumbar  bia&ch 
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which  anitstomoscH  with  the  last  lumbar  aiterj,  and  an  iliac  branch 
which  BuppIieB  the  iliacus  end  the  bone,  anostomoeing  with  the  dr* 
cumfleia  ilii  branch  of  the  external  iliac  Bitery. 

3.  The  Lateral  taeral  arterj  (often  donble)  descends  on  the  ftont 

of  the  «acram,  internally  to  the  sacral  foramina,  to  the  coocyi,  where 

a  nastomwes  with  the  artery  of  the  oppoBit«  side  and  with  the  oacia. 

Fig.  150. 


media  ftom  the  aorta.    In  its  couise  it  gives  branches  which  enter- 
the  sacral  foramina,  and  to  the  pyrifonnia  miucle. 

The  Veins  corresponding  to  tlie  branches  of  the  internal  iliac  artery 
open  into  the  internal  iliac  rein,  with  the  exception  of  the  ilio-lnmbiv- 
and  occasionally  the  lateral  sacral  Teins,  which  join  the  conunon  iliac 

Fig.  150. — FIdot  of  female  pelria  Ifiom  Saroge). 


1.  Symphj-EU  pubis. 

2.  Section  of  bUtlder. 

3.  BflctioTi  of  Tagina. 

4.  Lerator  ani  mowle. 

5.  Obturttot  Tenels. 

6.  Obtuntor  intemiu  m 

7.  Section  oriMtom. . 


8.  Coceygem  miucle. 

9.  '  White  line'  of  psltie  ftuda. 
10.  Sciatio   and    pimio    reneli   « 
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veins.  The  internal  iliac  vein  ])a88es  l)eneath  its  artery  to  the 
common  ilLic  vein,  which  on  the  left  side  also  receives  the  middle 
sacral  vein. 


[The  bladder  and  rectum  are  now  to  be  drawn  out  of  the  pelvi* 
much  as  possible,  to  do  which  it  will  be  necessary  to  divide  the  liga- 
ments of  the  bladder  and  the  recto- vesical  layer  of  pelvic  fascia;  uis 
will  bring  into  view  the  structures  which  close  the  lower  aperture  or 
outlet  of  the  pelvis.] 

The  Floor  of  the  Pelvis  (Fig.  150)  is  formed  by  the  following 
structures.  In  front  the  levatores  ani  of  the  two  sides  blend  in  the 
middle  lino,  supporting  and  being  closely  connected  with  the  pelvic 
\iscei'a.  Immediately  behind  these  and  separated  only  by  a  very 
narrow  space  of  cellular  tissue,  are  the  two  coccygei  muscles  ;  and 
posterior  to  these  the  two  smaller  sacro-sciatic  ligaments,  which  bound 
the  great  sacro-sciatic  foramen.  This  foramen  is  closed  by  the  pyii- 
formis  muscle,  above  and  below  which  vessels  and  nerves  leave  the 
pelvis. 

The  Levator  Ani  Muscle  (Fig.  151,  23)  takes  its  origin  from  the 
back  of  the  i)ubes,  luid  from  the  front  of  the  Sj)ine  of  the  ischium  ; 
between  those  points  its  fibres  are  attached  to  the  white  line  marking 
the  division  of  the  ])elvic  fascia,  and  seen  on  the  dissection  of  the 
fascia  from  without  (Fig.  144).  The  anterior  fibres  pass  beneath  the 
bladder  and  prostate  to  unite  with  those  of  the  opposite  side  in  the 
median  raph6  of  the  perinsBmn,  the  name  levator  jyrostata  being  some- 
times given  to  those  fibres  which  pass  beneath  the  prostate  [in  the 
female  they  are  connected  with  the  vagina] ;  the  middle  fibres  axe 
inserted  into  the  rectum  and  blend  with  the  sphincter  ;  and  the 
posterior  fibres  unite  with  those  of  the  opposite  side  in  the  median 
raph^  behind  the  anus,  and  are  attached  to  the  apex  of  the  coccyx. 
It  is  supplied  by  branches  from  the  4th  sacral  nerve,  and  by  a  branch 
from  the  anterior  perina3al  nerve. 

The  Ooccygreua  (Fig.  151,  34)  is  the  little  triangle  of  pale  mus- 
cular fibres  having  its  innertMn  into  the  side  of  the  coccyx,  and  its 
origin  (the  apex  of  the  triangle)  from  the  spine  of  the  ischium  imme- 
diately behind  the  attachment  of  the  levator  ani,  from  which  the 
muscle  is  separated  by  a  muTow  cellular  interval.  The  posterior 
border  of  the  coccygeus  is  intimately  connected  with  the  lesser  sacro- 
sciatic  ligament,  which  passes  from  the  sacnim  to  the  spine  of  the 
ischium.    It  is  supplied  by  a  bmnch  from  the  4th  and  5th  sacral  nerves. 

The  Obturator  Intemus  Muscle  (Fig.  151,  19)  has  been  de- 
8troye<l  on  the  right  side,  but  on  the  left  side  of  the  pelvis  may  be 
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seen  both  above  and  below  the  level  of  the  fascial  origin  of  the  levator 
ani.  It  arises  from  the  posterior  aspect  of  the  rami  of  the  pubes  and 
ischium  immediately  in  front  of  the  thyroid  foramen ;  from  the  inner 
surface  of  the  obturator  ligament ;  and  from  the  surface  of  bone  behind 
the  foramen  as  far  as  the  great  sacro-sciatic  notch.  The  fibres  end  in 
a  tendon,  which  passes  out  of  the  lesser  sacro-sciatic  foramen  to  be 
inserted  on  the  upper  margin  of  the  great  trochanter  of  the  femur,  its 
deep  surface  being  subdivided  into  four  or  five  small  tendons  as  it 
winds  over  the  edge  of  the  sacro-sciatic  notch,  which  is  encrusted  with 
cartilage  and  lubricated  by  a  bursa.  It  is  supplied  by  a  special  nerve 
derived  from  the  junction  of  the  lumbo-sacral  with  the  1st  sacral  nerve. 

[The  pelvic  viscera  are  now  to  be  removed  by  carefullv  detaching 
the  uretnra  and  bladder  from  the  pubes,  dividing  the  levator  am, 
and  severing  the  slight  connections  oetween  the  rectum  and  coccyx. 
The  whole  of  the  urinarjr  and  genital  oi^ns  should  be  carefully  pre- 
served for  after-examination.  The  sacral  nerves  can  now  be  dissected 
on  both  sides  of  the  pelvis,  and  in  order  to  see  them  clearly  it  will  be 
well  to  remove  the  remaining  branches  of  the  internal  inac  artery. 
All  the  branches  of  the  sacral  nerves  should  be  preserved,  and  care 
be  taken  not  to  remove  the  gangliated  cord  and  nypogastric  plexus 
of  the  sympathetic.  The  upper  sacral  nerves  will  be  readily  seen 
emerging  from  the  foramina,  out  the  fifth  sacral  and  the  coccygeal 
nerve  will  be  found  piercing  the  coccygeus  muscle  close  to  the  side 
of  the  coccyx.] 

The  Sacral  Plexus  (Fig.  151)  is  formed  by  the  upper  four  sacral 
nerves  and  the  lumbo-aacral  cord  derived  from  the  fourth  and  fifth 
lumbar  nerves,  which  is  seen  descending  into  the  pelvis.  The  several 
nerves  as  they  leave  the  sacral  foramina  receive  branches  from  the 
gangliated  cord  of  the  sympathetic,  which  is  internal  to  them,  and  then 
lying  on  the  pyriformis  muscle  they  imite  to  form  one  large  flat  band, 
which  is  the  plexus.  This  is  seen  to  disappear  through  the  great 
sacro-sciatic  foramen  immediately  above  the  lesser  sacro-sciatic  liga- 
ment, and  by  looking  at  the  outside  of  the  pelvis,  the  dissector  will 
be  able  to  see  the  three  nerves  into  which  it  divides,  viz.,  Great 
Sciatic,  Small  Sciatic,  and  Internal  Pudic ;  and  to  trace  the  pudic 
nerve  around  the  spine  of  the  ischium  and  through  the  lesser  sacro- 
sciatic  foramen  to  the  perineeum. 

Branches  within  the  Pelvis.  A  couple  of  branches  are  given  to  the 
pyriformis,  either  from  the  plexus  or  from  the  sacral  nerves  before 
they  unite.  The  nerve  to  the  obturator  intemus  (26}  arises  at  the 
point  of  union  of  the  lumbo-sacral  with  the  first  sacral  nerve  and, 
lying  upon  the  plexus,  passes  with  the  pudic  nerve  through  the  aacro- 
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auatic  foramina  to  the  iimeT  Bufuce  of  the  mnscle,  mipplying  in  ite 
coone  the  gemelliu  snpeHor.     The  nerve  to  the  quadrattu  ban  the 


Pig  I61.-Side  ™w  of  tho  nerves 

of  the  pclTiN,  the  viscera  harinE  been 

1.  Abdominal  ftorta. 

16.  Gluteal  nerve. 

2.  Qmgluted   cord  of  q-mpatlietic 

16 

PTiiformis  of  left  side  (cot). 

(left  ride). 

17 

Obturator  artery. 

3.  Genito-cniral  nerve. 

18 

Second  sacral  nerve. 

4.  Left  Mimmon  iliac  artery. 

19 

Ubtniator  intemm. 

:  6.  Left  lumbo-uciBl  coni. 

20 

PjTiformit  of  right  <ide. 
N^rre  to  levator  anL 

21 

'7.  Pwwmiuclc. 

22 

Sactal  plciuB. 

:  S.  OfuigliaUd  cord  of   ajinpothetic 

23 

Levator  ani  (cut). 

(^U  Bide). 

24 

Third  sacral  nerve. 

fl.  Internal  iliac  arterr  (cut). 
10.  GInteal  aiteiy  (cut). 

2d 

Bulb  ot  urethra  covered  by  wxOa- 

rotor  urin«. 

11.  Bight  external  iliac  arteiy. 

26 

Nerve  ta  obturator  interaoa. 

la.  SghtlumbMacialnerre. 
19,  Obturator  nerre. 

27 
28 

ss'sars.'-"- 

U-FSntMrndaem. 

29 

Donal  nerve  ofpeiii^ 

THE  PTRIFORMIS.  276 

lower  part  of  the  plexus,  or  sometimes  from  the  great  sciatic  nenre, 
passes  out  beneath  that  nerve  close  upon  the  hip-joint,  and  supplies 
the  quadratus  and  the  gemellus  inferior  (p.  113). 

At  the  upper  margin  of  the  great  sacro-sciatic  foramen  will  be  seen 
the  sv/perior  gluteal  nerve  (15),  derived  fi'om  the  lumbo-sacral  cord 
^nd  passing  out  above  the  pyriformis  with  the  gluteal  artery. 

Below  the  plexus  are  the  branches  of  the  other  sacral  nerved. 
These  last  can  seldom  be  made  out  well,  since  the  nerves  them- 
selves are  very  small,  and  a  quantity  of  fibrous  tissue  is  mixed  with 
them. 

From  the  AUi  Sacral  tierve  a  branch  may  be  traced  to  its  junction 
with  the  5th  nerve,  and  from  the  4th  also  are  derived  communicating 
branches  to  the  sympathetic  and  to  the  bladder  and  rectum,  and 
/muscular  branches  to  the  levator  ani  and  coccygeus ;  as  well  as  a 
branch  which  passes  through  the  great  sacro-sciatic  ligament  to  the 
j)6rina)um,  to  supply  the  external  sphincter. 

The  bth  Sacral  nerve  communicates  with  the  4th  and  the  coccygeal 
Tierve,  and  terminates  by  piercing  the  coccygeus  muscle,  which  it 
supplies. 

The  Coccygeal  nerve  (6th)  also  pierces  the  coccygeus  muscle  to  end 
on  the  back  of  the  coccyx. 

The  Oangliated  Cord  of  the  Sympathetic  (Fig.  151, 8)  may  be 
traced  on  each  side  of  the  sacrum  internally  to  the  foramina,  and 
lias  upon  it  four  or  five  ganglia ;  the  two  cords  unite  on  the  coccyx 
in  the  ganglion  impar.  Communicating  branches  are  given  to  the 
sacral  nerves  and  to  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  placed  on  the  front  of  the  sacrum,  and 
is  continuous  with  the  sympathetic  plexus  upon  the  aorta.  It  is  con- 
tinued forward  upon  the  two  internal  iliac  arteries  to  form  the  pdioic 
plexuses,  which  are  placed  on  each  side  of  the  bladder  and  rectum. 

In  addition  there  are  upon  the  several  hollow  viscera  plexuses 
from  the  sympathetic,  parts  of  which  are  visible  in  the  varioas 
stages  of  the  dissection.  They  are  derived  from  the  pelvic  plexuses, 
and  are  distributed  over  the  branches  of  arteries  supplied  to  the 
several  viscera,  receiving  corresponding  names. 
The  FyriformiB  Muscle  (Fig.  151,  20)  if  not  sufficiently  well 


•30.  Visceral  branches  (cut).  40.  Inferior  hemorrhoidal  nerve. 

31.  Inferior  pudendal  nerve.  42.  Posterior     superficial      perinmd 

32.  Fifth  sacral  nerve.  nerve. 

33.  Small  sciatic  nerve.  44.  Anterior      superficial      perineal 

34.  Coccygeus  muscle.  nerve. 

^.  Sixth  or  coccygeal  nerve.  46.  Beep  peiioieal  nervea  <a  Va&«^ 
38.  Internal  pudic  nerve.  mqyMdeiu 
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aeen,  may  be  more  fully  exposed  by  drawing  the  sacral  plexus  out  of 
the  sacro-sciatic  foramen.  It  arises  from  the  front  of  the  sacrum 
between  the  Ist,  2nd,  3rd,  and  4th  sacral  foramina,  from  the  great 
sacro-sciatic  ligament  and  the  margin  of  the  great  sacro-«ciatic 
foramen,  and  leaves  the  pelvis  through  the  great  sacro-sciatic  fora- 
men, having  the  gluteal  vessels  and  nerve  at  its  upper,  and  the 
sciatic  and  piidic  vessels  and  nerves  at  its  lower  border.  It  is 
inserted  into  the  upper  lx)rder  of  the  great  trochanter  of  the  femur^ 
and  is  supplied  by  branches  from  the  upper  sacral  nerves. 

Pelvic  Viscera  in  the  Male. 

[The  bladder  with  the  urethra  and  the  rectum  having  been 
removed  as  directed,  should  be  laid  on  the  table  with  the  rectum 
uppermost,  and  that  ^'iscu8  should  l>e  filled  ^ith  cotton-wool  and 
cleaned,  and  its  muscular  fibres  exposeil.] 

• 

The  Kectum  is  about  eight  inches  long  and  is  generally  largest 
just  above  the  anus,  which  wiVL  be  seen  to  be  surrounded  by  the 
sphincter  muscle.  The  arrangement  of  the  peritoneum  upon  the 
rectum  has  been  already  described  (]>.  264),  and  the  longitudinal 
muscular  fibres  will  be  now  seen  to  differ  from  those  of  the  rest  of 
the  large  intestine,  in  l)ein<j^  spread  all  around  it  instead  of  being 
collected  in  three  bands.  The  internal  or  circular  muscular  fibres 
become  thickened  near  the  anus  to  form  the  internal  sphincter 
muscle,  which  is  best  seen  when  the  bowel  is  opened.  The  nume- 
rous arteries  entering  the  rectum  are  derived  from  three  sources— 
the  superior  haemorrhoidal  artery  from  the  inferior  mesenteric,  which 
may  be  traced  to  within  three  inches  of  the  anus;  the  middle 
hsemorrhoidal  from  the  internal  iliac ;  and  the  inferior  hsemor- 
rboidal  from  the  internal  pudic  The  veins  open  both  into  the  vena 
porke  and  the  internal  iliac  vein. 

The  intestine  being  opened  along  its  unattached  border,  the 
mucous  membrane  will  be  seen  to  be  smooth,  except  near  the  anus, 
where  it  is  thrown  into  longitudinal  folds  by  the  sphincter.  Here 
also  it  frequently  happens  that  haemorrhoids  exist  Three  or  four 
transverse  ridges  of  mucous  membrane  (valves  or  folds  of  Houston) 
will  be  found  from  three  to  six  inches  above  the  anus,  which  occa- 
sionally cause  difficulty  in  the  introduction  of  a  bougie  or  rectum-tube. 

[The  rectum  is  now  to  be  carefully  dissected  from  the  bladder,, 
which  is  to  be  moderately  distended  with  air,  and  the  under  surface 
of  the  penis  and  bladder  oeing  then  placed  before  the  student,  he  is 
to  diraect  out  thoroughly  the  whole  of  the  parts  exposed.] 
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The  Corpus  Bpongitwum  TTretbne  (Fig.  1S2,  20}  ia  seen 
between  the  two  oorpcra  atvemoia  ipenit,  and  behind  the  point 
where  these  bodies  cease  will  be  seen  the  huV>  (21),  from  which  any 
remains  of  the  accelerator  uiinra  muscle  should  be  removed.  Sehind 
the  bulb  is  the  slender  monftrarunu  fortum  (10)  of  the  nrethra  which 
terminates  at  the  prottate  (7),  the  under  surface  of  which  is  How 
Fig.  152. 


exposed  with  the  vetUvla  seminala  (9),  vaaa  deftrentia,  and  hue  ot 
the  bladder.  On  each  side  of  the  membranous  portion  of  the 
urethra  may  be  found,  by  careful  dissection,  a  little  yellow  bo^  <d 
the  size  of  a  pen,  L'tm^er's  gtand  (ll),  the  duct  of  which  opens  into 
the  bnlboQs  portion  of  the  urethra.  By  turning  the  piepaiatioii 
over,  the  dorsal  aspect  of  the  penis  will  be  brought  into  view  sad 
the  dorsal  vessels  and  nerves  will  be  seen.    The  dorsal  vein  may  now 

Fig.  153. — Longitudinsl  lection  of  the  bladder,  proMate  gUnd,  and  penia 
(fromWilKjn). 

1.  Unuhue. 

2.  Beclo-Tuioal , 

3.  Opening  of  the  right 


1.  A  slight  ridge  bounding  the  tri- 

gonum. 
>.  The  neck  of  the  bladder. 
I.  Prostatic  portion  oflhe  urethiB. 
'.  PraeUte  gland. 
I.  Tha  eonunon  ejaculatoir  duct. 
).  Bight  Teaiouk  Kminalu ;  the  Tas 

defereiu  ii  cut  ihott. 
).  Uembranouspoition  of  the  urethra. 


t.  Cowper's  gland  of  the  right  Ait, 
with  iu  duct, 
nulbous  portion  of  the  luethrs. 

Corpus  caTemoaun). 

Bight  CTTupenii. 

A  portion  of  the  Kptum  peotinl- 

The  gUiu  penia. 
Corona  glandii. 
Meatua  urinariua. 


»f  the  corptu 


278  MALE  PELVIC  VISCERA. 

be  traced  to  its  junction  with  the  plexus  of  veins  around  the  proetate- 
and  neck  of  the  bladder. 

The  Prostate  (Fig.  152,  7)  is  shaped  like  a  chestnut,  having  the- 
amall  end  or  apex  in  front  The  length  of  the  organ  from  base  to- 
apez  is  in  health  from  1^  to  1^  inch,  and  the  greatest  transvene 
diameter  about  1|  inch  (H.  Thompson);  but  these  measurements- 
undeigo  great  variation  in  old  persons,  the  subjects  of  "  enlarged 
prostate."  The  prostate  consists  of  two  lateral  lobes,  the  division 
between  which  is  marked  by  a  slight  groove  on  the  under  surfiBu^e, 
the  third  or  middle  lol)e  described  by  some  autliors  being  the  result 
of  morbid  changes.  A  little  hollow  in  the  centre  of  the  posterior 
aspect,  or  base,  receives  the  common  ejaculatory  ducts.  The 
structure  of  the  prosttite  is  partly  glandular  and  partly  muscular^ 
the  fibres  (of  the  imstriped  variety)  being  continuous  with  those  of 
the  bladder.* 

The  Vesiculsd  Seminales  (Fig.  152,  9)  are  two  membranous- 
receptacles  for  the  semen,  attached  to  the  under  surface  of  the 
bladder  immediately  behind  the  prostate,  from  which  they  diverge. 
Each  vesicle  consists  of  a  convoluted  tube,  which  becomes  straight 
at  the  base  of  the  prostate,  and  joins  the  corresponding  vas  deferen* 
to  form  the  common  ejaculatory  duct,  to  be  afterwards  seen  opening 
into  the  urethra. 

The  Bladder  (Fig.  152,  4). — The  'peritoneal  coat  of  the  bladder  has 
been  already  dissected  (p.  264). 

The  muscular  coat  consists  of  three  layers,  external  or  longitudinal^ 
middle  or  circular,  and  internal  (submucous  of  Ellis),  also  longitu- 
dinal 

The  external  layer,  sometimes  known  as  the  detrusor  urince,  ia 
attached  to  the  anterior  true  ligaments  of  the  bladder  at  the  back 
of  the  pubes.  It  is  continued  over  the  bladder  and  joins  the 
posterior  part  of  the  prostate. 

The  middle  layer  consists  of  circular  fibres,  which  form  the  sphincta* 
vesicae  around  the  neck  of  the  bladder,  and  are  then  continued  over 
the  prostate.  They  become  more  or  less  oblique  in  tlieir  distribution 
over  the  bladder. 

The  internal  layer  is  continuoiis  with  the  longitudinal  fibres  of  the- 
urethra,  and  is  joined  by  the  fibres  of  the  ureters,  which  meet  in  the 
middle  line  and  are  aho  spread  over  the  trigonimi  (Ellis). 

Sir  Charles  Bell  described  special  muscular  bands  continued  &om 

*  For  full  particulars  of  the  minute  structure  of  the  prostate,  bladder,  etc.^ 
the  student  may  refer  to  K611iker*8  *  Microscopic  Anatomy,*  or  Professor  Ellis^i- 
jMper  ill  Hedico-Chirurgical  Trans^  vol.  xxxix. 
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the  nieteis  to  the  back  of  the  prostate,  the  existence  of  which  aa 
separate  structures  is  doubtful  According  to  Dr.  Pettigrew,  whose 
beautifid  preparations  are  in  the  museum  of  the  College  of  Suxgeona 
of  England,  the  arrangement  of  the  muscular  fibres  of  the  bladder 
is  reducible  to  a  series  of  figure-of-8  loops,  the  so  called  circular 
fibres  depending  upon  compression  of  the  two  halves  of  the  figUTBi— > 
thus  8  becomes  8. 

Beneath  the  muscular  is  the  fibrous  coat  of  the  bladder,  composed 
of  loose  connective  tissue. 

^  [The  bladder  is  to  be  opened  along  its  upper  surface  by  a  lon^tu* 
dinal  cut,  which  is  to  be  continued  with  a  strong  pair  of  scissors 
through  the  upper  surface  of  the  prostate  and  the  whole  length  of 
the  urethra,  in  the  latter  portion  being  a  little  to  one  side  of  the 
middle  line] 

Interior  of  Bladder  and  Urethra  (Figs.  152  and  153).— The 
mucous  membrane  of  the  bladder,  if  healthy,  will  be  pale  and  more 
or  less  in  folds  throughout,  except  near  the  urethra,  where  is  the 
triangular  space  called  the  trigone  vesicate  or  trigonum  veriest  This 
space  corresponds  to  that  between  the  vesicuhe  seminales  externally, 
and  the  sides  of  the  triangle  are  about  an  inch  and  a  half  long, 
being  bounded  by  the  orifices  of  the  ureters,  which  will  be  lecog* 
nised  as  little  slits  in  the  mucous  membrane.  If  a  probe  be  intro- 
duced into  one  of  the  ureters,  it  will  be  seen  to  pass  very  obliquely 
through  the  coats  of  the  bladder,  with  which  it  is  firmly  united. 
The  epithelium  consists  of  three  layers,  the  uppermost  being  flat« 
tened,  the  middle  pyriform,  with  the  large  end  uppennost  and  the 
small  end  prolonged  between  the  small  roimded  cells  of  the  deepest 
layer. 

The  Uvula  vesica!  is  a  small  elevation  of  the  mucous  membrane  at 
the  orifice  of  the  urethra,  which  is  not  often  seen. 

The  Urethra  (Fig.  152)  averages  eight  inches  in  length,  and 
is  divided  into  the  prostatic,  membranous,  bulbous,  and  spongy 
portions. 

The  Prostatic  portion  {¥ig.  153)  lies  in  the  prostate  and  is  about 
an  inch  and  a  quarter  long.  On  each  side  of  it  will  be  seen  the  cut 
substance  of  the  prostate,  which  consists  partly  of  glandular  and 
partly  of  muscular  tissue.  At  the  bottom  of  the  prostatic  portion  of 
the  urethra  is  a  ridge  called  the  veru  montanum  or  caput  gaUinaginis 
(5),  dividing  the  canal  into  two  hollows  called  the  prostatic  sinuses  (8), 
into  which  the  prostatic  ducts  open.  On  the  veru  montanum  and 
near  its  posterior  part  will  be  found  the  sinus  pocularis  (§\^^'^i^}A 


Fig.  163. 


280  ICALE  PELVIC  VISCBEA. 

blind  poDch  directed  haclcwatdB,  just  within  which  are  jdaeed  tlw 

orifices  of  the  common  ejoculAtoty  ducta.* 
The  Met)Aranou4  portion  (a)  it  tlie  iliort«st  anil  nattowest  dirimi 

of  the  uretlin,  and  being  placed  between  the  two  laj'ers  of  the  taau- 
guUr  ligament  which  meet  below,  its 
up]ier  wall  ie  somewhat  longer  than  its 
ir,  the  former  measuring  about  {  inch, 
and  the  latter  j  inch  (Thompson).  Tie 
wall  of  this  portion  ia  thin  and  mem- 
branooa,  but  it  will  be  seen  to  be  en- 
closed by  circular  involuntary  fibtea  eoo- 
tinnouB  with  the  circular  fibrei  of  the 
bladder  nnd  prostate.  The  mncooe  mem- 
liranc  ia  smootli,  and  presents  no  oriflee* ; 
it  is  frM[uently  stained  of  a  t«d  colour. 

The  Bulboat  portinn  (il)  is  the  part  cor- 
responding to  the  bulb  entemally,  and  ia 
about  an  incli  long,  but  there  ia  no  line  of 
denmi'cation  between  it  and  the  spongy 
piirtion.  The  canal  ia  dilated  at  thia  apol^ 
and  in  the  floor  of  it  are  the  two  minnte 
oriUcea  of  tlie  ducts  of  Cowper's  glands 
which  mn  obliquely  through  the  wall  ot 
the  urethra  for  some  distance.  The  cat 
edge  of  tlie  bulb  will  be  seen  to  be  eoa- 

tinuons  with  the  corpus  apongiostun,  wliich  surronnds  the  f^>ongy  or 


ihusQt 


The  porition  of  the  sinut  porularis  u  girm  i 
■  "■— n,  Gray  and  WilBon  place  it  on  tlie  ant. 
terior  psrt  of  tlie  vcni  montwium.    Thi 
in  thp  ehape  and  extent  of  the  ridge. 


pntlv  by  Tsrioui  antban ; 
]inil'Craveilhier  and  SUil 
rcpanef  uiies  from  ili^ 


1.  Part  of  the  urinary  bladder:    its 

internal  aurface. 

2.  Trigonum  mii^i. 

'  3.  Opeiiinia  of  the  ureter*. 
4.  UVula  Teaic«. 
6.  Tern  montanum. 
6.  Opening  of  the  linos  poeulaiii. 
7, 7.  Apertuie*    of    the    ejtcnlatory 

8,  B.  Opecingt  of  the  p roatatjc  ducts 

in  the  pnwtatie  anus. 

9,  S.  Lateral   lobei   of   the   prortats 


1,  with  part 

IJ- 

a,  MembiHnDugpordonDf thBDiedm. 
ft,  i.  Con-per'g  glHnde. 

c,  c.  Apertures  of  the  excnUuy  daeto 

of  Cowper"!  glandi. 

d.  Commeacement  of  Ihe  bolbons  por- 

tion of  Iho  urethra. 
r,  r.  Upper  lurfaoe  of  the  bulb  of  the 

corpui  s^ngionuB. 
/,/.  Crura  penu. 

J,  g.  Corpus  caTemoaum. 
■  Bpong]'  portion  of  the  urethra. 
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anterior  portion  of  the  nrethis,  and  expands  again  to  form  the  gkmt 

The  Spongy  portion  is  the  longest  put  of  the  canal,  and  averages 
five  inches  in  length.  Its  calibre  is  Homewhat  ainAller  than  that  of 
the  bulbons  portion,  but  it  expands  in  the  glans  penis  to  form  the 
Jotta  nammUarii,  again  becoming  contracted  at  the  meattu  or  oiiflet^ 
at  which  point  the  urethra  is  as  small  as  in  the  membranotu  portitm, 
and  occaaionaUf  EmaJler.  Along  the  floor  of  the  spongf  portion  ate 
nomeronB  mucous  follicles  or  laeana,  the  orifices  of  which  are 
directed  towards  the  meatua ;  a  few  similar  follicles  are  aitoated 
on  the  upper  surface  of  the  urethra,  one^of  which  opposite  the  foaaa 
navicniaris  is  the  Utcuna  moffna.  This  can  seldom  be  made  out 
irtien  the  urethra  is  opened  from  above  as  here  directed. 

The  mucons  membrane  is  smooth  and  pale  in  health,  but  the 
iitudent  should  notice  carefnlljr  any  traces  of  stricture,  which  viO 
probably  be  found,  if  present,  in  the  bulbous  portion.  The  ejdthfr 
lium  of  the  posterior  part  of  the  urethra  is  columnar,  but  it  becomw 
tesaelated  near  the  glass  penis. 

Beneath  the  mucous  membrane  of  the  uiethra  there  is  a  layv  of 
longitudinal  involuntary  muscular  fibre  continuous  with  the  sub- 
rancouB  layer  of  the  bladder  (£!Ilis],  and  intermixed  with  flbioas 
dnue.  According  to  Hancock,  circular  muscular  fibres  also  invest 
the  whole  length  of  the  urethra  at  the  same  leveL 

The  Corpora  Cavemoa&  Fania  (Fig.  IbS,  14)  are  now  seen  to 
be  two  vascular  bodies  enclosed  in  fibrous  capsules,  which  unite  to 
form  a  median  septum  between  them,  known  as  the  leptum  ptctini- 
,^>nn«  (16)  from  the  comb-like  appearance  produced  by  apertuiea in 
it.  The  elastic  cap«ule  consists  of  two  layera 
of   fibres,    longitudinal   and    circular,    from  ^' 

which  Irabtctiia  or  processes  are  distributed 
through  the  vascular  tissue  of  the  organ. 
The  attachment  of  the  corpora  cavernosa  or 
cmra  penis  has  been  seen  in  the  dissection  of 
the  perinieum. 

A  transverse  section  of  the  penis  (Fig.  154] 
shows  the  reticulated  structure  of  the  corpora 
cavernosa,  and  of  the  corpus  spongiosum  which 

Fif.  154.— Transverse  section  of  the  penii. 

1.  Dona]  Ton.  6.  Septum  pectinlforme. 

2.  Drmtl  •rtery.  6.  Urrthia,    lurrounded    by    tmrna 
a   n™_t ...™.  .  .poi.»i«uia. 
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snnDunLi  the  orethra.    The  dorsal  vein,  with  a  donal  oiteij  mA 
nerve  on  each  side  ot  it,  lie  along  the  upper  surliwe  of  the  earpan 


The  iMticls  (^g<  1S&)  has  alreadj  been  Been  in  it*  poaitian  in 

the  Krotum,  and  it*  stractute  should  now  he  investigated  as  fai  m 

ponible,  but  cannot  he  thoroughly  seen  without  meicnrial  iujeetkn. 

The  testis  couBiBta  of  two  parts,  an  anterior  or  larger  portion,  th* 

body  of  the  testis,  and  the  acceeeoiy  and  moM 

^'  1'^-  slender  posterior  part,  the  epididipau,  irhieli 

IS  to  the  outer  side  of  the  bodj,  and  from  the 

lo   er  end  of  which  the  vni  dtforen*  or  duct 

The  testicle  lias  three  tunics  ot  coveringt. 

The    uiiKa  uigmalu  (i)  ib  a  serous  coreriog 

n  ed  onginally  from  the  peritoneom,  and 

nbed  as  consisting  of  two  portion*,  the 

Krt  Bot/Hiaiw  propria,  which  coven  the 

an  and  the  tunita  vaginalis  nJUxa  or  re- 

e<.   d  portion     The  (uniea  aibwjviea  (3)  ia  a 

tibrous  covenng  enclosing  the  body  of  tiie 

and  sending  into  its  centre  a  vertical 

cess  called  the  mediiistianm  {'^  or  corpos 

Dm    u,  secondary  processes  or  »«!)<«  are  derived, 

0  u  a    i  the  testicle.     The  tunica  alhuginea  ia 
d        h  the  tunica  vaginalis,  thus  forming  « 

in        T  le  tunica   nuculota  (4)   is   beneath  the 

1  contouiB  the  ramiScationa  of  the  blood-veflsel^ 
1  except  when  finely  injected. 

The  Epididymw  (Fig.  156)  is  divided  into  three  parts.  The  uppec 
extremity  is  the  licad  or  globiu  major  [7),  which  is  dlviuble  into  eonx 
tKucu/oii;  the  central  portion  ia  the  body  (3),  and  the  lower  ex- 
tremity the  tail  01  gMixii  minor  (9},  which  is  larger  than  the  body, 
bnt  not  so  Inrge  as  the  head.  From  this  the  not  dtferem  (10}  or 
duct  of  the  testicle  arises,  nnil  close  to  its  point  of  origin  may 

Fig.  Io5. — TranBTeree  section  of  the  testicle  (fixun  Wilion). 


wh   h  separate  he  I 
inaeparab       onn 
fibro-aerous  memb  -c 
tunica  albuguiea,  am 
which  cannot  he  see) 


1.  Cavity  of  the  tunics  Tsginalii. 

2.  Tunica  Blbuginca. 

3.  Uediutinum     tmtls    giviiiK    off 

nuiiieron*  icptn.  The  cut  ci- 
treniilics  of  tho  ymmU  below 
the  figure  belong  to  the  rete 
t«<ti*;  and  thoic  above  to  the 
arteries  and  rein*  of  111*  oigan. 


4.  Tunica  _  viucaloui,   or   pla  natac 

5.  One  of  the  labulca,  onmistiDE  of 

the  eonfolutioni  of  (he  tubnli 
scminifci'i,  nnd  tenniniiting  by 
II  s\ty^\e  (Imt,  the  vu  rectum. 

6.  Section  of  the  ppulidjmii. 


Fi*.  186. 
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be  fotmd  a  single  tube  extending  along  the  cord  and  colled  the  vat 
ohemMt  (ii). 

On  making  a  section  of  the  nninjected  testis,  little  Dune  caa  be 
seen  than  a  mass  of  dntb  colour,  vMch  maj  be  dnwn  out  in  thteadsK 
these  being  the  minitte  seminal  tabes.  In 
an  injected  preparation  the  tubes  may  be 
traced  ns  follows  (Fig.  166) : — 

Each  lobule  is  composed  of  convoluted 
Mndi  $tminifen  (3),  which  anaitomoae  with 
one  another,  and  these  as  thej  emeige  Irom 
Qie  lobnles  become  straight,  and  are  called 
nwa  r«c(a  (4},  about  twenty  in  number. 
Entering  the  mediastinum,  they  anastomose 
to  fonn  the  rtU  U*tu  (5),  which  tenninates 
in  the  vaia  tfftreatia  (6) ;  and  these,  from 
twelve  to  fifteen  in  number,  pierce  the  tunica 
albnginea  to  form  the  cani  toKvlon  (7)  of  the 
globus  major  of  the  epididymis.  The  ducts 
are  now  all  collected  into  one,  which  by  its 
convolutions  forms  the  body  and  globus 
minor  of  the  epididymis,  and  ends  in  the  vaa 
deferens,  which  entera  the  abdomen  through 
the  inguinal  canal,  and  has  been  traced  to 
its  opening  into  the  ainua  pocularia  of  the 
prostate. 

Attached  to  the  top  of  the  testis  immediately  in  front  of  the- 
epididymis  may  generally  be  found  a  Uttle  vesicle  called  the  hydatid' 
0/  Morgagni,  the  remains  of  Muller's  duct  ;  and  in  the  cellular  tissue 
of  the  conl,  immediately  above  the  epididymis,  may  be  found  a 
small  white  body,  which  has  been  supposed  by  M.  Qinld^  who 
tint  described  it,  to  be  part  of  the  remains  of  the  Wolffian  body  of 
the  fcctns. 

Fig.  1S6. — AnaComy  of  the  testis  (from  Wilson). 
1,1.  Tunica  albuginea.  Brerepmented  in  tbiadiagTBin. 

2,  2.  MediBitinum  testis.  7.  Coni  TBwuIoai.  cMiutitutiiuc    the 

3,3.  Lobuli  totis  composed  of  tubuli 


4, 4.  Vua  recU. 

6,  Hete  testis. 

6.  Voss  cflbrentiB,  of  which  li 
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Pelvic  Visceha  in  the  Feicale. 

[The  organs  removed  from  the  pelvis  ore  to  be  laid  oat  npon  the 
table  with  the  rectum  upwards  ;  this  is  to  be  cleaned,  and  after  it 
has  been  examined  is  to  be  dissected  from  the  uterus.] 

The  Bectum  (Fig.  148, 19)  corresponds  in  all  particulaxs  to  that 
of  the  male,  but  is  sometimes  much  distended.  The  desciiptioii  of 
the  rectum  will  be  found  at  page  276. 

[The  preparation  bein^  reversed,  the  bladder  and  urethra  are  next 
to  oe  dis.<%cted  and  cxauuned.  The  peritoneum  is  to  be  dissected  up 
from  the  bladder  and  loft  attached  to  the  uterus.] 

The  Bladder  (Fig.  148,  4)  is  more  capacious  than  in  the  male^ 
4ind  is  directly  continuous  with  the  urethra  without  the  intervention 
of  a  prostate,  the  relation  to  the  vesiculss  seminales  and  vasa 
deferentia  being  of  course  wanting.  The  bladder  is  firmly  attached 
to  the  neck  of  the  uterus  and  front  wall  of  the  vagina.  On  each  side 
of  the  upper  part  of  the  vagina  the  ureters  turn  upwards  to  gain  the 
sides  of  the  bladder,  running  obliquely  for  a  short  distance  in  the 
vesico-vaginal  septum,  then  forwards  obliquely  through  its  coats  to 
open  by  two  orifices  an  inch  and  a  half  apart,  about  where  they 
woidd  open  in  the  male  (Savage).  The  structure  of  the  bladder  in 
(the  female  corresponds  closely  to  that  of  the  male,  which  is  given  at 
l)age  278. 

The  Urethra  (Fig.  148,  6}  of  the  female  is  a  simple  tube  about  an 
inch  and  a  half  long,  the  structure  of  which  is  best  seen  by  laying  it 
open  with  the  bladder.  The  urethra  is  about  a  quarter  of  an  inch 
in  diameter,  but  is  larger  near  the  bladder,  this  being  also  its 
most  dilatable  portion.  The  mucous  and  mhscular  coats  (circular 
and  longitudinal)  resemble  those  of  the  membranous  urethra  of  the 
male. 

[The  bladder  and  urethra  are  to  be  carefully  removed,  and  the 
vagina  and  uterus  exposed.  The  broad  ligament  of  the  utems 
should  be  pinned  out  for  the  examination  of  the  Fallopian  tube  and 
round  ligament,  and  the  preparation  must  afterwards  be  reversed  for 
the  dissection  of  the  ovary,  which  is  placed  posteriorly.] 

Tlie  Vagina  (Fig.  157,  5)  has  been  seen  in  its  position  in  the 
pelvis  (p.  267)  when  the  anterior  wall  was  found  to  be  shorter  than 
the  posterior,  thus  giving  it  a  curved  direction  which  is  lost  when 
the  organs  are  removed  from  the  body.  The  vagina  is  composed  of 
longitudinal  muscular  fibres  enclosing  erectile  tissue,  and  lined  by  a 
mucous  membrane,  which  when  the  tube  is  opened  will  be  seen  to 
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form  transverse  mgcu.  Two  longitudinal  ridges,  at  the  anterior  and 
posterior  surfiBtces  of  the  vagina,  have  been  named  the  colvmns  of  the- 
vagina.  At  the  upper  part  of  the  vagina  the  cervix  uteri  projects- 
into  its  cavity,  and  the  vagina  will  he  found  to  be  attached  higher  on 
its  posterior  than  its  anterior  surface.  At  the  lower  end  will  be  found 
the  carunculcs  myrtiformes  and  remains  of  the  hi/Ttien,  and  outside  the 
vagina  may  be  found  the  two  small  glands  of  Bartholin,  the  ducts  of 
which  open  within  the  nymphse. 

The  Uterus  (Fig.  157,  i)  is  more  or  less  pyriform  in  shape,  the 
fundus  or  upper  part  of  the  body  being  broad  and  somewhat  flattened 
from  before  backwards,  and  the  lower  end  or  cervix  being  cylindricaL 
The  cervix  is  perforated  by  the  os  uteri  externum  (os  tincce),  a  trans- 
verse opening  which  divides  it  into  two  lips,  anterior  and  posterior,, 
of  which  the  anterior  is  the  thicker. 

[The  anterior  wall  is  t<)  be  divided  vertically  with  scissors,  and  the- 
cut  prolonged  on  each  side  towards  the  Fallopian  tube.] 

Immediately  within  the  os  uteri  on  the  posterior  aspect  of  the 
cervix  is  seen  a  vertical  ridge  with  oblique  ridges  radiating  from 
it,  producing  the  appearance  known  as  the  arbor  vitce,  A  similar 
appearance  in  the  mucous  membrane  of  the  anterior  surface  of  the 
cervix  has  been  necessarily  destroyed  by  the  incision.  Above  the 
canal  of  the  cervix  is  the  oa  internum^  which  opens  into  the  general 
cavity  of  the  uterus. 

The  cuvity  of  the  uterus  is  triangular  in  shape,  the  apex  being 
downwards  and  the  extremities  of  the  base  corresponding  with  the 
orifices  of  the  Fallopian  tubes.  It  is  lined  by  a  smooth  mucous^ 
membrane,  in  which  are  the  orifices  of  numerous  small  glands. 

The  uterus  is  composed  of  pale  unstriped  muscular  fibre  together 
with  a  large  quantity  of  areolar  tissue.  In  pregnancy  the  muscular- 
fibres  become  much  developed,  and  are  divisible  into  three  layers. 

The  nerves  of  the  uterus  are  derived  from  the  hypogastric  plezu» 
of  the  sympathetic,  and  Dr.  Bobert  Lee  has  described  numerous 
ganglia  on  the  surface  of  the  organ,  and  believes  that  the  nerves 
enlarge  during  pregnancy. 

The  Fallopian  Tube  (Fig.  157,  9)  is  found  at  the  upper  part  of 
the  broad  ligament  on  each  side  of  the  uterus,  into  the  angles  of 
which  the  two  tubes  open.  Each  tube  is  about  four  inches  long  and 
of  very  small  calibre  at  the  uterus,  but  gradually  expands  to  fonn 
the  fimbriated  exiremityy  a  trumpet-shaped  opening  surrounded  by 
fringe-like  processes  (^wiftrto;).  One  of  the  fimbrice  (fallopio-ovarian 
ligament,  13)  is  attached  to  the  ovary,  and  serves  to  direct  the  tube 
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in  grasping  the  ovule  as  it  emei^es  from  that  oigan.  ^Hie  tale  b 
inuKular  in  etructure  and  is  lined  by  a  mucooa  membrane  witk 
ciliated  eptthelinm. 

The  Boimd  Iiigament  (Fig.  107,  8)  plac«d  in  the  anterior  part 
«f  the  biood  li^jament  lias  been  already  tnced  (p.  S67].    It  ia  cgm- 

Fig.  lo7. 


posed  of  unetripi'd  luusciilar  and  areolar  tissue,  and  ia  coreied  ly 
peritonimm,  wliicli  in  the  child  can  be  traced  fur  a  short  iliafaitiM 
into  the  inguinal  canal,  fonning  the  caimt  of  Kuck. 

The  Ovary  [Fig.  107,  1 1]  is  an  oval  body  situated  in  the  poaterior 
[wrt  of  the  broad  ligaiuvnt  on  each  side  of  the  uterus.  In  the  young 
subject  it  is  BmootL  and  plump,  but  in  the  old  subject  it  is  ahrivdled 
a&d  scnrred.  It  is  attaclied  to  the  fundus  of  the  uterus  by  a  eleuder 
coi^,  the  ligament  of  Ike  aniri/  (iz),  and  lias  one  of  the  fimbriia  of  the 
Fallopian  tube  attached  to  its  surface  (13].  It  ia  composed  of  ft 
fibnme  capsule  containing  the  Graafian  vesicles,  from  vhich  the 
ovnles  are  discha^ed  by  a  process  of  dehiscence  oi  bursting,  pro- 
ducing a  cicatrix  on  the  surface  of  the  ovary,  and  within  it  a  ihrivelled 
■clot  called  tlic  corpiu  luUum. 

Between  the  FaUopian  tube  and  the  ovarj',  and  contunedin  the 


1.  BodjofthcutcruB. 

FsUoplnTi  tub«a;  on  the  iMt 
Bide  the  mouth  of  the  tabs  U 

3.  Fundui. 

3,  Omit. 

turned    foni-ard«    in    order    to 

4.  Ot  uteri. 

e,  6.1™^  ligament  of  the  atCTiu. 

11.  Ovary. 

12.  Ulsro-OTorian  ligament. 

7.  ConTeiitT  of  the  broad  ligunent 

formed  by  the  OTary. 

8,  B.  Round  ligament,  ottho  uterui. 

9,  9.  Fallopiaa  tub«. 

■nt^   layer   ol   the    Imd 

Utament.    ' 
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l)Toad  ligament,  are  the  remains  of  the  Wolffian  body,  a  foetal  stnic- 
tore  which  becomes  the  epididymis  in  the  male,  and  has  been  called 
the  organ  of  Rosenmiiller  in  the  female.  It  consists  of  a  number  of 
tnbes  with  blind  extremities.  Connected  with  the  lower  suiiace  ot 
the  ovary  is  a  venous  erectile  tissue,  to  which  the  name  of  Bulb  of 
the  Ovary  has  been  given  by  the  late  Mr.  Reeves  Traer,  who  first 
described  it.  This  is  supposed  to  maintain  the  ovary  in  its  position, 
-and  to  prepare  it  for  the  grasp  of  the  Fallopian  tube  during  the 
passage  of  the  ovule. 

Ligaments  of  the  Pelvis. 

[The  remaining  soft  tissues  are  to  be  removed  from  the  halves  oi 
the  pelvis  and  the  several  ligaments  dissected  out] 

Articulation  of  the  Vertebral  Column  with  the  Pelvis  (Fig. 
158). — The  last  lumbar  vertebra  is  connected  \^-ith  the  sacrum  by  the 
continuation  of  the  several  ligaments  common  to  the  vertebral  column, 
and  by  an  intervertebral  substance,  which  is  peculiar  in  being  of 
j^reater  thickness  in  front  than  behind.  There  are  also  two  special 
ligaments,  the  lumbo-sacral  and  ilio-lumbar. 

The  lumbo-sacral  or  sacro-vertebrdL  ligament  (2)  is  short,  thick,  and 
triangular,  being  attached  to  the  transverse  process  of  the  last  lumbar 
Tertebra  above,  and  the  upper  border  of  the  sacrum  below. 

The  UiO'lumbar  ligament  (3)  is  triangular,  and  passes  horizontally 
from  the  tip  of  the  transverse  process  of  the  last  lumbar  vertebra,  to 
the  crest  of  the  ilium  close  above  the  sacro-iliac  articulation. 

Sacro-iliac  Articulation  (Fig.  158). — The  anterior  sacro-Aliac 
ligament  (4)  consists  of  short  fibres  passing  between  the  anterior 
-surfaces  of  the  two  bones. 

The  posterior  sacroMiac  ligament  is  composed  of  strong  ligamentous 
bands,  connecting  the  rough  portion  of  the  ilium  behind  the  auricular 
isurface  of  articulation  with  the  posterior  surface  of  the  sacrum  ex- 
ternal to  the  posterior  foramina. 

The  oblique  eacro-iliac  ligament  is  a  superficial  portion  of  the 
posterior  ligament,  and  reaches  from  the  posterior  superior  spine 
of  the  ilium  to  the  third  lateral  tubercle  on  the  sacrum. 

When  the  ilium  and  sacrum  are  separated  after  the  dissection 
of  the  other  ligaments  of  the  pelvis,  a  distinct  layer  of  cartilage  will 
be  found  between  the  two  bones,  with  occasionally  an  intervening 
-space,  the  joint  being  an  instance  of '  amphiarthrosis.' 

Bacro-sciatic  Ligaments  (Fig.  58). — ^These  ligaments  have  been 
partially  exposed  in  the  dissection  of  the  gluteal  region. 
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The  Great  aacro-ttiatic  ligamenl  (3)  b  broad  at  iU  uppet  attadl- 
ment,  which  is  to  the  posterior  inferior  spine  of  the  iliom  and  to  th» 
sJdea  of  the  sacrum  and  coccyx,  and  nanowa  to  its  insertion  into  the- 
inner  and  bock  jiart  of  the  tuberosity  of  the  ischiiini.  A  portion  of 
this  ligament,  by  its  falciform  prolongation  to  the  nunusof  the  ischimn, 
has  been  seen  to  protect  the  piidic  vessels  and  nerv& 

The  iMsn-  mcro-ieiatk  ligament  {3)  is  attached  to  the  mde  of  the 

aacnim  and  coccyx  close  to,  but  in  front  of,  the  great  ligament,  and 

readies  to  the  spine  of  the  is- 

Fig.  158.  chium ;    thus     separatiDg     the 

greater   from    the  lesser    sacto- 

Bciatic  foramen. 

Articulation  of  the  Bft- 
crum  and  Coccyx.— The  anlt- 
rior  tacro-coccijgeal  iigamcnt  is  a 
thin  &sciciilu3,  pnssii^  from  the 
anterior  siir£ice  of  the  sacrom  to 
the  front  of  the  coccyx. 

Tlie  potUrior  lacro-eocei/geat 
ligament  is  attached  to  the  lower 
opening  of  the  sacral  canal,  and 
pofiscs  along  the  whole  length  <A 
the  posterior  sui^e  of  the 
coccyx. 

A  small   inter-articular  carti- 
lage intervenes  between  the  sa- 
cnm  and  coccyx,  and  the  comua  of  the  latter  are  connected  to  the 
fbimer  hy  short  ligamentous  handfi. 

The  Obturator  Ugament  (Fig.  158,  5)  is  a  fibrous  memlsane 
filling  up  the  obtoiatoi  hole  except  at  its  upper  part,  where  an 
opening  is  left  for  the  passage  of  die  obturator  vessels  and  nerve. 
It  gives  origin  to  the  fibres  of  the  obturator  extemns  and  intemus 
muscles  by  itu  outer  and  inner  surFoces. 

SjnnphTsU  Pubis. — The  anterior  pubie  ligament  passes  in  front 
<J  tiie  two  bones,  the  superficial  fibres  interlacing  ohlii^nely  and  the 
deeper  ones  running  transversely. 

Tig.  I5S. — LigunenU  of  ttie  peli-ii  and  hip-joint  (from  VilaoD). 


t  of  the  a 


_  m  li^unent  of  ths  vertebno. 
S.  Loinbiy-aariBl  ligament. 

3.  nio-lumbar  ligament. 

4.  Anterior  ncro-iliac  ligament 
*.  Obtnntorir  -  ' 


6.  PouMit'a  ligament. 

7.  Qimbemat'a  ligament. 

S.  Ca|Mular   Ugameat   of  tho   hip- 

9.  Qio-femoral  or  accewory  ligameat. 
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The  poiterior  pubie  ligament  can  hardly  he  said  to  e3dst,  comnwtiiig 
of  merely  a  few  scatteied  fihies. 

The  wperior  pvbie  ligament  connects  the  angles  of  the  puhes. 

The  mb-pubic  Kgament  is  a  strong  hand  passing  firom  one  pubic 
hone  to  the  other,  and  arching  heneath  the  symphysis. 

[To  see  the  arrangement  of  the  inter-articular  cartilages,  a  yertical 
transverse  section  of  the  symphysis  near  its  posterior  purt  should  be 
made  with  the  saw.] 

An  ifUer-artieular  fibrthcartUage  covers  the  roughly-grooved  sarfac^ 
of  each  pubic  bone,  the  two  cartilages  being  connected  in  front  by 
strong  elastic  tissue,  but  separated  posteriorly  by  a  small  cavity 
lined  by  a  synovial  membrane.  This  joint  also  is  an  example  o^ 
amphiarthrosis. 


»'. 


PART   IV. 


DISSECTION  OF  THE  HEAD  AND  NECK. 

[\TJic  Stv.dcnt  is  r€qH4;3t€d  to  read  Uie  *  Iniroduction  *  hefare  coin/nicneing 
the  dissection,  unless  he  has  done  so  ^rreviously.] 

Before  beginning  the  dissection  the  student  should  make  himself 
fully  acc^uainted  with  the  external  configuration  of  the  part,  and  the 
relation  of  surfiice-inarkings  to  deeper  structures.  If  he  has  already 
•dissected  this  region,  he  should  make  the  incisions  necessary  for  ex- 
posing the  common  carotid  artery  and  the  third  part  of  the  subclavian 
arterj',  and  may  also  advantageously  perform  the  operations  of  laryn- 
gotomy  ami  tracheotomy,  and  practise  extraction  of  the  teeth  and 
the  operation  for  plugging  the  posterior  nares,  which  last  can  be 
done  "\nth  a  flexible  catheter.  The  surface  of  the  scalp  presents 
nothing  worthy  of  note,  but  in  a  well- injected  body  the  temporal 
artery  will  be  prominent,  and  arteriotomy  may  be  performed  upon  it. 

The  superficial  appearances  on  the  face  will  be  described  more 
particularly  under  that  head,  and  reference  may  be  made  to  that 
>5ection  now  if  time  allows. 

In  the  neck,  the  median  line  is  the  boundary  of  the  dissection, 
and  presents  the  following  prouiinences  and  depressions,  whick 
jjliould  be  fully  recognised  with  the  finger.  First  is  the  symphysis 
c»f  the  lower  jaw,  next  a  depression  corresponding  to  the  mylo-hyoid 
jnuscle,  followed  by  the  projection  of  the  hyoid  bone,  the  comua  of 
which  can  be  felt  distinctly  on  each  side  in  some  subjects.  The 
depression  corresponding  to  the  thyro-liyoid  membrane  and  the 
prominent  |?omw/ii  Adami  oi  the  thyroid  cartilage  are  next  felt,  below 
which  are  the  inter\*al  of  the  crico-thyroid  membrane  and  the  ring 
of  the  cricoid  cartilage.  Below  this  may  occasionally  be  felt  the 
isthmns  of  the  thyroid  gland  or  body,  and  even  the  trachea  in  a  thin 
subject ;  and  on  each  side  there  is  (particularly  in  women)  the  slight 
projection  of  the  thyroid  gland. 

^«1 
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The  crico-thvToid  membrane  and  the  trachea  should  be  especially 
noticed  as  the  positions  in  i^hich  laryngotomy  and  tracheotomy  are 
performed. 

The  clavicle  and  stemnm  bound  the  dissection  below,  and  serosa 
the  side  of  the  neck  the  prominence  of  the  stemo-mastoid  marks- 
the  division  into  anterior  and  posterior  triangles.  In  an  injected 
body  the  carotid  artery  may  be  felt  near  the  middle  of  the  anterior 
border  of  the  muscle.  The  external  jugular  vein,  if  full  of  blood, 
will  probably  be  seen  crossing  the  stemo-mastoid  obliquely,  and  may 
be  opened  secundum  artem  by  an  incision  parallel  to  the  muscle. 

It  will  be  found  to  be  impossible  to  dissect  both  sides  of  the  head 
and  neck  simultaneously,  and  the  students  should  therefore  arrange- 
to  work  together,  and  to  take  turns  at  dissecting  and  reading. 

The  dissection  of  both  sides  of  the  scalp  should  be  completed  on 
the  first  day,  in  order  that  the  brain  may  be  removed  on  the  second 
morning. 

The  Scalp, 

[The  head  being  shaved  and  raised  on  a  block,  one  incision  is  to 
be  carried  from  tlie  root  of  the  nose  to  the  occiput,  and  another  at 
right  angles  to  it  from  the  front  of  the  ear  across  the  head  to  the 
corresponding  point  on  the  opposite  side,  and  the  flaps  thus  marked 
out  are  to  be  dissected  by  banning  at  the  top  of  the'  head.  Great 
care  must  be  taken  to  remove  onlv  the  skin  and  not  the  subcutaneoua 
tissues,  which  arc  very  thin ;  the  best  guides  are  the  roots  of  tlie  hair, 
which  should  be  exposed  on  the  under  surface  of  the  flaps.  The 
flaps  having  been  turned  down  to  the  level  of  the  brow  in  front,  and 
the  occipital  protuberance  behind,  the  dissector  may,  if  he  choose, 
attempt  to  define  the  small  muscles  of  the  external  ear,  which  are- 
seldom  well  developed.] 

The  MuBclea  of  the  Pinna  (Fig.  159)  are  the  Attolleiis  aurem  (5) 
(superior),  the  Attraliens  aurem  (i)  (anterior),  and  the  Retrahens 
aurem  (9)  (posterior).  The  names  sufficiently  indicate  their  positions^ 
and  they  are  all  inserted  into  the  pinna,  the  anterior  arising  from 
the  anterior  part  of  the  aponeurosis  of  the  occipito-frontalis,  and 
being  inserted  into  the  helix ;  the  superior  also  from  the  middle  part 
of  the  same  aponeurosis,  and  inserted  into  the  back  of  the  pinna  ; 
and  the  posterior /rom  the  mastoid  process  to  the  back  of  the  concha. 

[The  muscular  fibres  of  the  occipito-frontalis  are  to  be  cleaned  both 
on  the  forehead  and  on  the  occiput,  care  being  taken  not  to  damage 
the  intervening  aponeurosis,  or  tne  nerves  which  pierce  the  musa& 
at  several  points.] 

The  Occipito-frontalis  (Fig.  159). — The  anterior  belly  (2)  has  no 
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bony  attachment,  but  takes  it  origin  from  the  fibres  of  the  orbicnlam 
palpebrarum  and  the  pyramidaHs  nasi,  and  is  also  connected  with 
the  cormgator  snpercilii  on  the  face.  The  posterior  belly  a/rites  from 
the  superior  curved  line  of  the  occipital  bone  and  very  slightly  from 
the  mastoid  process  of  the  temporal  bone.  Both  bellies  are  inserted 
into  the  broad  tendinous  aponeurosis  which  extends  over  the  top  of 
the  skulL  The  aponeuroses  of  the  two  sides  are  continuous  over  the 
top  of  the  head,  and  are  freely  movable  upon  loose  areolar  tissue  which 
intervenes  between  them  and  the  periosteum  of  the  skull. 

CutaneouB  Vessels  and  Nerves  (Fig.  159). — In  front  of  the  ear 
will  be  found  branches  of  the  three  divisions  of  the  6th  nerve  and 
branches  of  the  facial  nerve,  together  with  branches  of  the  ophthalmic 
and  temporal  arteries.  Behind  the  ear  are,  a  branch  of  the  facial 
(posterior  auricular),  two  branches  of  the  cervical  plexus  (great 
auricular  and  small  occipital),  and  a  branch  of  the  second  cervical 
nerve  (great  occipital),  together  with  the  posterior  auricular  and 
occipital  arteries. 

The  Supra-orbital  nerve  (8)  [first  div,  of  5th]  will  be  most  readily 
found  by  feeling  for  the  supra-orbital  notch,  and  then  cutting  through 
the  occipito-frcmtalis  at  that  spot.  It  turns  round  the  margin  of  the 
orbit  at  this  point,  and  divides  into  two  branches  (inner  and  outer), 
which  soon  pierce  the  occipito-frontalis  and  supply  the  skin. 

The  Supra-trorhUar  nerve  (6)  [first  div.  of  6th]  is  a  small  nerve 
which  leaves  the  orbit  at  its  inner  angle,  and  then  supplies  the  fore- 
head by  piercing  the  occipito-fix)ntalis. 

The  Supra-orbital  artery  [ophthalmic]  accompanies  the  suprarorbital 
nerve,  and  also  gives  superficial  branches  to  the  surface  of  the  oc- 
<^ipito-frontalis  muscle. 

The  Frontal  artery  [ophthalmic]  is  of  small  size  and  accompanies 
the  supra-trochlear  nerve. 

The  Supra-orbital  and  Frontal  veins  Xante  to  form  the  angular  vein, 
which  is  the  commencement  of  the  facial  vein. 

The  Temporal  branch  of  the  Orbital  nerve  (lo)  [second  div.  of  5th] 
will  be  found  with  difficulty,  as  it  is  of  small  size.  It  pierces  the 
temporal  fascia  immediately  above  the  zygoma,  and  is  distributed  to 
the  neighbouring  skin. 

The  AurimUhtemp(yral  nerve  (3)  [third  div.  of  5th]  lies  immediately 
in  front  of  the  ear  and  close  to  the  temporal  artery.  Emerging  from 
the  parotid  gland  it  passes  up  the  side  of  the  head  with  the  temporal 
artery,  and,  after  giving  branches  to  the  external  ear  above  the  meatus 
and  to  the  meatusitself,  u  distributed  to  tlie  skin  of  the  scalp. 

Temporal  branches  of  the  Facial.nerce  (4)  [7th]  will  be  foxu^Toa^ 
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ntng  obliquely  orei  the  zygoma  to  the  temple,  whei«  they  join  vitlr 
tb«  Bevenil  brancheB  of  the  Qtb,  alreadj  described,  uid  supply  the- 
orbiculam  palpebTanuii,  the  anterior  belly  of  the  occipito-frontalu^ 
mnd  the  stlraheiu  aurem  muscles. 

Fif;.  159. 


Fig.  159.— XiTiei  ot  tile  fiicc  uua  1 

1.  Attnhms  uurem  muBck. 

2.  Anterior  brllj  of  occiptto-fhiiitnlis. 

3.  Aariculo-lemiHiral  nercv. 

4.  Tempoml  brunthei  of  fucinl  nervf 

(Tth). 
6.  AttoUeiu  aurcDi  muKlc. 

6.  Suprs-trovhlear  nerve  (ath). 

7.  Po«terior  bellj   of  occipito-froH- 

tilii. 


remporni     ' 
orbitii]  ne 


1].  (from  UirscMtM  nuJ  LeveUl;). 
14.  Mnbr  bnuii.'h  of  teinp-iro-imJnr 
ntrvc      (ith)      (mmoa     >uV 

l.j.  Great  oecipitnl  uen-p. 

16.  Inftu^orbitat   bniuihes   of  (nmt 

nerve  (Tth). 

17.  Facial  nerre  {7tli). 

18.  Xnsaliien-i-(Sth). 

19.  Cerripo-facinl  division  of  facial. 

20.  Int™-)rbitHlnen-e(6th). 

21.  Bmncbet  to  diinitric  oiiil  strlo- 

hyoid  (farinl). 

22.  Tempont- racial  djviuon  of  7th. 

23.  Grrat  iiuiii'iilar  iietve. 

24.  Buccal  bnmchc*  of  fuiUlucn-p. 
23.  Trapeiiui. 
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The  Temporal  artery  [external  carotid]  is  found  in  front  of  the 
ear,  and  after  giving  small  anterior  auricular  branches  to  the  pinna 
and  the  middle  temporal  artery  (which  pierces  the  deep  fascia  above 
the  zygoma)^  it  divides  into  anterior  and  posterior  branches.  Tbe 
anterior  lies  upon  the  temporal  fascia  and  is  subcutaneous ;  it  reaches 
as  fEur  forward  as  the  forehead  to  anastomose  with  the  supra-orbital 
artery.  The  posterior  turns  back  above  the  ear  and  anastomoses  with 
the  occipital  artery. 

The  Temporal  vein  is  formed  by  branches  corresponding  to  those 
of  the  artery,  and  disappears  in  the  parotid  gland  to  join  the  internal 
maxillary  vein,  and  form  the  external  jugular  vein. 

Surgery. — It  is  on  the  anterior  branch  of  the  temporal  artery  that 
the  operation  of  arteriotomy  is  performed  when  it  is  desired  to  abstract 
blood  from  the  head.  In  the  operation  it  is  necessary  to  make  only 
a  puncture  in  the  artery,  and,  when  sufiBcient  blood  has  flowed,  to 
divide  the  vessel,  in  order  that  the  ends  may  be  able  to  retract  and 
prevent  the  formation  of  a  false  aneurism. 

The  Posterior  Auricular  nerve  (13)  [facial]  will  be  found  immediately 
behind  the  ear  and  running  over  the  mastoid  process  with  an  accom- 
panying artery.  It  is  distributed  to  the  posterior  belly  of  the  ocdpito- 
frontalis  and  to  the  attollens  and  retrahems  aurem  muscles. 

The  Posterior  Auricular  artery  [external  carotid]  accompanies  the 
nerve  iu  this  part  of  its  course,  and  is  distributed  to  the  pinna  and 
to  the  skin  behind  it     Its  vein  opens  into  the  external  jugidar. 

The  Great  Auricular  nerve  (23)  [2nd  and  3rd  cervical  nerves] 
ascends  to  the  pinna,  to  which  it  gives  numerous  branches,  principally 
on  its  posterior  surface,  forming  a  junction  with  the  posterior  auricular 
nerve. 

The  SmaU  Occipital  iierve  (11)  [2nd  cervical  nerve]  will  be  found 
about  an  inch  behind  the  mastoid  process  and  just  at  the  posterior 
margin  of  the  stemo-mastoid.  It  is  a  small  nerve,  and  passes  directly 
upwards  to  the  scalp,  which  it  supplies — ^giving  also  a  branch  to  the 
pinna. 

The  Great  Occipital  neive  (15)  [posterior  division  of  2nd  cervical 
nerve]  is  a  large  nen^e,  and  will  be  found  piercing  the  trapezius 
muscle  close  to  the  occipital  protuberance.  Its  branches  lie  over  the 
posterior  part  of  the  occipito-frontalis  and  are  distributed  to  the  Bcalp> 

26.  Buccinator  nenre  (dth).  31.  Superficial  cervical  nenre. 

27.  Spleniua  capitis.  32.  Mental  ncrvo  (oth). 

28.  Masaeter.  33.  Platysma. 

29.  Stemo-maatoideus.  34.  Infra-maxillary  branchei  of  Ihcial 

30.  Supra-maxillary  branches  of  facial  nerve  (7th). 

nerve  (7  th). 
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communicating  with  the  small  occipital  nerve  and  with  the  fellow 
nerve  of  the  opposite  side. 

The  Occipital  Artery  [external  carotid]  lies  close  to  the  great  oocip- 
ital  nerve,  bat  its  relation  to  it  is  inconstant  It  ramifies  on  the 
back  of  the  scalp,  anastomosing  with  the  artery  of  the  opposite  side, 
and  with  the  posterior  auricular  and  temporal  arteries  of  the  flame 
side.    The  vein  opens  into  the  internal  jugular. 

The  Temporal  Fascia  will  be  fully  exposed  by  removing  the 
temporal  arteiy  and  the  branches  of  nerves  over  it  It  is  attached 
above  to  the  temporal  ridge  on  the  frontal,  parietal,  and  temporal 
bones,  and  below  to  the  zygoma,  where  it  is  split  so  as  to  be  attached 
to  both  its  borders ;  between  the  layers  are  the  small  orbital  branch 
of  the  temporal  arteiy  and  the  temporal  branch  of  the  orbital  nerve 
of  the  superior  maxillary.  It  is  pierced  by  the  middle  temporal 
artery  and  the  temporal  branch  of  the  orbital  nerve,  and  gives  origin 
to  fibres  of  the  temporal  muscle  by  its  deep  sur&ce. 

The  Temporal  Muscle  will  be  exposed  in  part  by  removing  the 
fascia  covering  it  It  arises  from  the  temporal  fossa  and  from  the 
under  surfEu^e  of  the  temporal  fascia,  and  its  fibres  are  seen  to  con- 
veige  to  a  tendon,  which  will  be  found  to  be  inserted  into  the  coronoid 
process  of  the  lower  jaw  in  a  subsequent  dissection. 

Removal  of  the  Brain. 

[Both  sides  of  the  scalp  having  been  dissected,  the  knife  should  be 
drawn  round  the  skull,  marking  out  a  line  an  inch  above  the  orbit  in 
front,  and  half  an  inch  above  the  occipital  protuberance  behind,  and 
passing  through  the  temporal  muscle  between  those  points.  The 
outer  plate  of  the  skull  is  to  be  carefully  sawn  through,  particularly 
at  the  anterior  and  posterior  extremities  of  the  temporal  ridge,  and 
at  the  occiput  With  the  chisel  the  remaining  thickness  of  the  skull 
can  tiien  oe  readily  divided  without  injuring  the  brain,  and  the 
calvaxia  removed.] 

Upon  Bemoving  the  Skull-cap  the  rough  outer  surface  of  the 
dura  mater  will  be  seen,  and  it  should  be  noticed  that  it  formed  the 
internal  periosteum  of  the  calvaria,  which  will  be  found  to  be  bare. 
The  inner  surface  of  the  skull-cap  presents  a  longitudinal  groove  in 
the  median  line,  which  corresponds  to  the  superior  longitudinal  sinus, 
and  on  each  side  may  frequently  be  seen  depressions  of  variable  size 
corresponding  to  the  Pacchionian  bodies.  The  groove  for  the  middle 
meningeal  artery  will  be  seen  on  the  inner  suriiice  of  the  parietal 
bone.  The  dura  mater  is  cream  coloured,  but  often  has  a  bluish 
appearance,  resulting  from  its  translucency,  which  allows  the  veins  of 
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the  surface  of  the  brain  to  be  partially  seen.  On  each  side  of  the 
middle  line  will  be  seen  the  glandulas  Po/cchumii,  which  are  fibroiiB 
growths  from  the  pia  mater,  and  frequently  project  through  the  duia 
mater  and  indent  the  skulL  Bamifying  upon  the  dura  mater  will 
be  found  the  large  middle  meningeal  artery  [internal  maxillary],  and 
in  a  well  injected  body  the  anterior  meningeal  [ethmoidal]  may 
sometimes  be  seen. 

The  Superior  LongitudlBal  Siniui  (Fig.  160,  i)  should  be 
opened  at  once.  It  runs  along  the  middle  line  of  the  head,  and 
will  be  seen  to  be  triangular  in  shape,  being  formed  by  a  splitting 
of  the  dura  mater  and  lined  with  a  serous  coat.  It  commences  in  a 
small  vein  which  enters  the  skull  from  the  nose  through  the 
foramen  csdcum,  and  it  ends  in  the  torcular  Herophili,  nmning 
along  the  whole  length  of  the  upper  border  of  the  falx  cerebri. 
Within  the  sinus  may  be  seen  some  small  tendinous  eoids—chordn 
JFillini,  and  also  the  orifices  of  the  veins  opening  into  it,  which  all 
pass  from  behind  forwards,  i.e.,  contrary  to  the  current  of  blood  in 
the  sinus  itselfl 

[The  dura  mater  is  to  be  divided  longitudinally  on  each  side  of 
the  sinus  and  turned  down.  By  this  the  cavity  of  the  arachnoid 
will  1)6  opened,  and  one  layer  of  that  serous  membrane  will  be  seen 
to  line  toe  dura  mater,  whilst  the  other  is  letiected  upon  the  pia 
mater  covering  the  brain.  By  slishtly  separating  the  two  hemi- 
spheres of  the  brain  with  the  handle  of  the  knife,  the  falx  cerebri 
will  be  seen,  and  must  be  detached  from  the  crista  galli  of  the 
ethmoid  bone.] 

Bemoval  of  the  Brain. — The  head  being  tilted  a  little  back- 
wards, the  anterior  lobes  of  the  cerebrum  are  to  be  raised,  when  the 
Olfactory  nerves  and  bulbs  (1st  pair)  will  probably  be  detached 
from  the  cribriform  plate  of  the  ethmoid  bone  with  them,  or  if  not, 
they  can  be  readily  displaced  with  the  handle  of  the  knife.  The 
Optic  nerves  (2nd  pair)  of  large  size,  will  be  seen  dose  to  the 
anterior  clinoid  processes,  and  should  be  divided,  when  the  Internal 
Carotid  Arteries  will  be  brought  into  view,  and  must  also  be  cut, 
together  with  the  infundibulum  attached  to  the  pituitary  body  in  the 
middle  line.  The  3rd  pair  (motores  oculorum)  will  be  seen  piercing 
the  dura  mater  behind  and  a  little  external  to  the  carotid  arteries, 
and  after  dividing  these,  the  tentorium  cerebelli  will  be  brought  into 
view  with  the  4th  nerve  (patheticus  vel  trochlearis)  just  at  its  edge. 
The  tentorium  is  to  be  divided  on  each  side  by  carrying  the  knife 
parallel  to  the  margin  of  the  petrous  bone,  and  the  4th  pair  will  be 
cut  at  the  same  time.    The  tentorium  having  been  turned  aaide^ 
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tlie  nmaining  cranial  ncrvca  will  bo  expose*!,  nnd  latist  he  diriOetlr 
in  their  numerical  onler.  The  Stb  pair  (trifacial)  nill  be  found  to 
be  ctnupoMd  of  two  ports,  the  larger  auperior  one  being  sensorr,  uuL 
the  deeper  one,  which  is  anterior  at  its  origin,  motor  in  ftmction. 


The  6th  pair  (ubUuceules)  will  Lc  found  iieiirer  llie  meJian  line. 
The  Tth  consistB  of  two  distinct  nerves  with  a  smoll  intermedintii 
portion.  Tlie  anterior  ia  the  facial  nerve,  and  the  poeterior  the 
aaditory,  the  intervening  portion  being  called  the  fan  intermtdia. 
The  entire  nerve  is  seen  to  disappciir  tliToiigli  the  mmtiii  auditoriut 


Tig.  160.-SiDuHB  of  the  skull  (side  view)  (trom  Hirulifdd  anJ  Lerriliv). 
lerior  longiti 
II  cerebri. 


,.  Supmor  longitudintl  ti 


5.  6th  n< 

4.  Inferior  loo^ludina  rinu*.  17.  tth  nerve. 

6.  4tb  nerve.  18.  Vertehrsl  »Men-. 

6.  Vena!  Qaleiu.  19.  EuBtachiau  liiti. 

7.  3rd  nerre.  SO.  1st  oerHml  aer^e. 

5.  Tentorium  eerebelli.  21.  Sthnei-ve. 

9.  2nd  nerve.  22.  Fiwterior    root   of   2iid   cervical 

10.  Btmight  finuH.  nerve. 

11.  CriMn  galliot ctbutoiil.  23.  Antrrior   ro-.t    of    2nd    cerrieri 
13.  Torcular  Uenijhili.  nene. 

13.  Ittaerre.  24,  LigmurnlunnlcutiiuUiiun!. 
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internm  with  an  accompanying  auditoiy  aiteiy.  The  8th  pair 
consists  of  three  distinct  nerves.  The  most  anterior  fibres  form  tha 
amall  Qlosso-pharyngeal  nerve,  which  pierces  the  dnra  mater 
separately ;  the  next  and  largest  portion  is  the  Pneumo-gastric  or 
Vagus ;  and  the  port  coming  oat  of  the  foramen  magnum  is  the 
Spinal-accessor}'.  The  whole  nerve  disappears  through  the  foramen 
lacerum  posteritis  or  jugular  hole.  The  9th  (hypoglossal)  nerve- 
consists  of  two  bundles  placed  near  the  median  line,  which  pierce 
the  dura  mater  at  separate  points  to  pass  through  the  anterior 
condyloid  foravun.  The  Veins  of  Qalen,  which  pass  from  the  brain 
to  the  anterior  border  of  the  tentorium,  should  be  divided  so  that 
the  fold  of  dura  mater  may  be  quite  free. 

The  knife  is  now  to  be  pushed  through  the  foramen  magnum  80> 
as  to  divide  all  the  parts  passing  into  the  skull,  viz.,  the  spinal  cord 
and  its  membranes,  the  two  vertebral  arteries,  the  small  spinal 
ves^ls,  and  the  two  spinal  accessory  nen'cs ;  and  it  should  be 
noticed  that  the  cord  can  be  cut  considerably  lower  than  the  point 
at  which  the  vertebral  arteries  enter  the  spinal  canal.  The  braiiv 
can  now  be  lifted  out  of  the  skull,  by  slipping  the  fingers  beneath 
the  cerebellum  and  allowing  the  head  to  full  back. 

[Before  placing  the  brain  in  methylated  spirit,  the  dissectors, 
should  pick  of[  the  arachnoid  and  the  pia  mater  from  the  base,  and 
carefully  lay  out  the  nerves  in  the  proper  position,  taking  care  not 
to  interfere  with  the  arteries.  The  brain  should  be  placed  in  a  pan. 
with  the  base  upwards,  and  with  a  piece  of  calico  bandage  beneath, 
it,  so  that  it  may  be  easily  lifted  out.] 

The  Dura  Mater  and  Sinuses  of  the  Skull. 

The  Dura  Kater  is  firmly  attached  to  the  base  of  the  skull,, 
and  sends  processes  through  the  several  foramina  to  form  sheaths 
for  the  nerves.  It  is  continuous  with  the  dura  mater  of  the  spinal 
cord  through  the  foramen  magnum,  but  is  closely  attached  to  ita 
maigin. 

The  Falz  Kajor  (Fig.  160,  2)  or  falx  cerebri  is  a  vertical  sickle- 
shaped  process  of  dura  mater  placed  between  the  two  hemispheres- 
of  the  cerebrum.  Above  it  is  convex  and  attached  to  the  skull  in 
the  middle  line,  below  it  is  free  and  concave  and  in  contact  with  the 
corpus  callosum.  The  superior  and  inferior  longitudinal  sinuses^ 
run  along  its  upper  and  lower  borders.  It  is  attached  in  front  to^ 
the  crista  galli  of  the  ethmoid  bone,  and  behind,  where  it  is  much 
deeper,  it  is  attached  to  the  internal  occipital  protuberance  onsitK^ 
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the  tentorium  cerebelli  at  a  line  corresponding  to  the  position  of  tlw 
straight  sinus. 

The  Tentorium  Oerebelli  (Fig.  160,  8)  is  the  horizontal  proeen 
of  dura  mater  placed  between  the  cerebrum  and  cerebelluniy  and 
when  perfect  it  leaves  only  an  oval  opening  of  small  size,  throogh 
which  the  crura  cerebri  and  basilar  arteiy  pa^  In  front  it  is 
■attached  to  the  anterior  and  posterior  dinoid  processes  of  the  sphenoid 
bone  and  the  superior  border  of  the  petrous  bone,  and  behind  it  is 
•attached  to  the  upper  margin  of  the  lateral  sinus  where  it  grooves 
the  occipital,  parietal,  and  temporal  bones. 

The  Falx  Minor  (Fig.  leSO,  14)  or  fah  cerebelli  is  below  the 
^tentoiium  in  the  median  line,  and  reaches  to  the  foramen  magnum, 
being  attached  to  the  median  ridge  of  the  occijutal  bone.  It 
generally  divides  below,  sending  a  slip  to  each  side  of  the  foramen 
magnum. 

The  Sinusea  are  the  venous  canals  of  the  skull  into  which  the ' 
veins  of  tlie  brain,  orbit,  and  diploe  empty  themselves,  and  difiter 
irom  the  ordinary  veins,  in  being  (1)  enclosed  in  sheaths  of  dura 
mater,  to  which  they  are  firmly  attached,  so  as  to  remain  patent 
when  divided  ;  (2)  in  having  no  valves ;  and  (3)  that  the  veins 
open  into  them  in  a  direction  contrary  to  tliat  of  the  blood  within 
them. 

The  Superior  Longitudinal  Sinus  (Fig.  160,  i)  runs  along  the 
upper  border  of  the  falx  major  (v,  p.  297),  and  along  its  lower  border 
is  a  much  smaller  canal,  the  Inferior  liongitudinal  Sinus  (4). 
This  begins  about  the  middle  of  the  falx  and  opens  into  the  straight 
sinus. 

The  Straight  Sinus  (Fig.  160,  10)  must  be  opened  along  the 
line  of  attachment  of  the  falx  to  the  tentorium.  It  is  fonned  by  the 
veiue  GdUni  of  the  brain  and  the  inferior  longitudinal  sinus,  and 
•opens  into  the  torcular  Herophili,  thus  connecting  the  two  longi- 
tudinal sinuses  together. 

The  Occipital  Sinuses  (Fig.  161,  18)  are  two  in  number,  but  of 
smaller  size.  They  pass  forwards  one  on  each  side  from  the  torcular 
Herophili,  and  along  the  bifurcated  attachment  of  the  falx  cerebelli^ 
to  the  jugular  vein. 

The  Torcular  Herophili  (Fig.  161,  21)  is  the  point  where  the 
superior  longitudinal,  straight,  occipital,  and  two  lateral  sinuses 
jneet  It  is  usually  situated  on  the  right  of  the  internal  occipital 
protuberance,  but  is  sometimes  to  its  left. 

The  Lateral  Sinuses  (Fig.  161,  20)  are  the  largest  and,  com- 
JDencing  at  the  torcular  Herophili,  take  a  curved  course  to  the 
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foramen  jogulare  o&  each  edde.  It  will  be  neceBHUy  to  cnt  tluoagb 
the  tentorium  in  order  to  eipoee  the  cavitjr  of  the  siniu,  'which 
grooTes  the  following  bones, — occipital,  parietal,  temporal,  aad  &e 
occipital  bone  again  close  to  the  jagnlu  process.*  Tlie  lateral 
anuses  leceive  the  mastoid  veiiu  thtoogh  the  mastoid  foiamiiu,  aod 
Pig.  161. 


end  in  the  intetnal  jugular  veins,  tetumiu^  nearlj  the  whole  of  the 
blood  from  the  bndn. 

The  Superior  Petrosal  Sinua  (Fig.  161,  12)  will  be  exp(»ed  by 
nuuung  the  knife  along  the  upper  border  of  the  petrous  bone,  from 

*  Artiflcial  memory,  0  F  T  0. 


Fig.  ISl.— Divectian  of  the  a 


4.  InUmol  cnrotid  Rrtery. 

6.  Oaaserian  enaglioD  af  fi[h  nerrc 

Tith  iU  three  diriiiona. 
8.  Circular  •inus. 

7.  Supei£rial  pstnDal  nerTC. 

8.  Carernous  linui. 
V.  6th  nerre. 


»  of  the  itull  and   craninl  nerrei ; 
th«  left  lide  (drawn  by  J.  T.  Gray). 

10.  Trumrerac  or  bnslUr  Btnul. 

11.  7th  piiir. 

12.  Superior  pctroml  einui. 

13.  8th  )uir. 

14.  InTcrior  pctrosnl  sinua. 
16.  ath  nerve  of  left  tide. 
18.  Ociipitnl  Binua. 
20.  Ijitrial  Binu.1. 
31.  Tarcalnr  Hcraphili. 
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^i^hich  the  teutoiium  was  detaclied.  It  is  of  small  size,  and  rant 
ifrom  the  cavernous  sinus  back  to  the  Literal  sinus,  just  where  the 
Jatter  turns  downwards  in  the  temporal  bone. 

The  Inferior  Petrosal  Siniui  (Fig.  161,  14)  will  be  opened  by 
•carrying  the  knife  from  the  foramen  jugulare,  directly  forwards  along 
the  lower  bonier  of  the  petrous  bone  to  the  clinoid  process.  It 
•communicates  with  tlie  cavernous  sinus,  and  with  the  jugular  vein 
•outside  the  skull,  passing  through  the  foramen  jugulare  in  front  of 
the  8th  pair. 

The  OavemouB  Sinus  (Fig.  161,  8)  is  placed  by  the  side  of  the 
pituitary  body,  and  requires  careful  dissection  on  account  of  the 
nerves  in  relation  with  it.  They  are  the  3rd,  4tli,  ophthalmic 
division  of  tlie  5th,  and  6tli,  and  their  positions  should  be  at  once 
ascertained.  The  3rd,  of  gooil  size  (i),  will  be  recognised  close 
l)ehind  the  anterior  clinoid  process  ;  the  4th,  very  small  (3),  in  the 
•cut  edge  of  the  tentorium  ;  the  ophthalmic  division  of  the  5th,  the 
largest  and  somewhat  flattened  out  (5),  will  be  seen  immediately 
'beneath  the  tcntoiium,  and  the  6th,  piercing  the  dura  mater  nearer 
the  median  line,  upon  the  basilar  process  (9). 

[The  left  sinus  will  l^e  foiuid  the  most  convenient  for  dis.section, 
and  should  thei-efore  be  taken  first.  The  4th  nerve  is  to  l>e  followed 
out  carefully  to  the  sphenoidal  fissure  by  dividing  the  dura  mater 
with  a  sharp  knife,  and  the  3rd  should  be  taken  next.  The  dura 
mater  over  the  5th,  having  been  freely  divided,  should  be  torn  up 
from  the  bone,  by  wliich  means  and  a  very  little  dissection,  the 
Gasserian  jjanglion  and  middle  meningeal  artery  will  be  brought 
fully  into  view.] 

The  Qosserian  Ganglion  (Fig.  161,  5)  (Ganglion  Semilunare)  is 
•the  largest  of  the  cranial  ganglia,  is  of  a  pinkish  colour,  and  is  placed 
upon  the  tip  of  the  petrous  portion  of  the  temporal  bone.  It  is 
formed  upon  the  larger  or  sensory  portion  of  the  5th,  and  the  smaller 
•or  motor  portion  passes  beneath  it.  From  the  ganglion  the  three 
;great  divisions  of  the  5th  are  to  be  traced  as  follows : — ^The  first  or 
ophthalmic  division  to  the  sphenoidal  fissure  ;  the  second  or  superior 
maxillary  division  to  the  foramen  rotundum  ;  and  the  third  or 
inferior  maxillary  division  to  the  foramen  ovale.  The  motor  trunk 
of  the  nerve  joins  this  last  division  outside  the  skulL  The  ophthal- 
mic division  is  seen  to  pass  along  the  outer  side  of  the  cavernous 
sinus,  and  to  give  off  a  branch  (nasal)  before  it  enters  the  sphenoidal 
fissure.  It  also  sends  a  minute  recurrent  branch  (Arnold)  to  the 
tentorium  cercbelli. 
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'  [The  6tlk  nerve  ia  to  be  followed  by  ilividing  the  dura  nuter  over 
It,  oud  will  be  found  to  lie  against  the  outer  side  of  the  carotid 
-Aiteiy,  where  it  mnkes  its  sigmoid  turn  at  the  side  of  tlie  Bella 
ttu'cioiu  This  vessel  should  be  fally  defined,  and  an  attempt  made 
to  see  the  carotid  plexus  of  the  sympathetic  ujion  it,  from  which  & 
bntnch  goes  to  join  the  6th.  It  will  lendei'  the  dissection  more 
useful  if  a  small  piece  of  the  lesser  winj;  of  the  sphenoid  is  clipped 
off  with  the  bone  fotueps  so  as  to  open  up  the  Hphenoidal  fissure,  and 
the  net^'es  can  then  be  carefully  followed  to  their  entry  into  tlie 
orbit.] 

The  3id  and  4th  nerves,  and  the  first  division  of  the  5th  nerve, 
hare  Ijeen  seen  to  lie  in  the  outer  wall  of  the  cavernous  sinas 
immediately  beneath  the  dura  mater ;  and  between  them  and  the 
'ith  nerve,  which  w  placed  ojjainat  the  carotid  artery,  is  tie 
venous  canal  through  wliich  the  blood  is  returned  from  the  orbit. 
This  is  very  detioats,  and  ean  seldom  be  defined,  but  it  receives 
the  ophthalfflio  vein  and  opene  into  the  two  petrosal  nimuM 
;Fig.  162). 

Tig.  162. 


iDlcmid  carotid. 


The  relation  whicli  the  nerves  hoiil  to  one  another  in  tbe 
-cavernous  sinu.-<  is  at  first  from  aliove  downwards  according  to  their 
iiunurkat  order— 1.«.  3,  4,  5,  6  ;  and  their  relations  to  the  ainus  have 
been  already  described.  Before  they  reach  the  orbit,  however,  they 
change  their  relative  positions,  whicli  at  the  sphenoidal  fissure  are 
roughly  as  follows,  from  above  downwards — J,  5,  3,  0. 

If,  however,  the  fissure  has  been  opened  up  an  aih-ised,  and  the 
ilissection  be  carefully  made,  t)ie  3rd  nerve  before  entering  the  orbit 
will  be  found  to  divide  into  two  part^  {between  which  the  naaal 
liranch  of  the  3th  takes  its  course),  and  the  5th  to  have  divided  into 
the  ftr.iifal  and  Udinjmal  branches.    The  o^ler  therefore  of  pattB 

<n  from  behind 
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pusing  thtongh  the  aphenoidal  fissure  from  ftbove  downwards  would 
■ttictly  be  as  foUows  : — 

Puts  paning  though  tlie  sphenoidal  fianire  (Fig.  163}  : — 
(  Fourth  nerve. 

Abore  the  musclee.   j  p^^^  ^j  Iftchryma]  nerves  [6tb]. 

(Upper  division  of  3fd  nerve. 
NbmI  bisncb  of  5th  nerve. 
Lovei  divuion  of  3rd  nerv«. 
„ I  Sixth  nerve. 

(most  inttsmol). 


CBTenums  Kniu. 


Fnntal  of  Sth  . 
LwbiTiuI  of  fitli 
8upr.  div.  of  Srd 
NRHlofSth  ... 
Infer,  div.  of  3nl 


The  l^krail  OsTtttid  Artaiy  (Fig.  161,  4)  shonld  be  tnced  to 
the  upper  iqtening  of  the  cuotid  ouul  in  the  petrous  bone.  It  makes 
a  sigmoid  turn  bj  the  side  of  the  sella  turcica,  and  then  winds  doM 
behind  the  anterior  clinoitl  process,  where  it  wtu  ctit  off  in  lemoving 
the  brain.  In  a  well-injected  body,  a  few  small  branchee  (orferra 
reetptaculi)  may  be  seen  in  the  cavernous  sinus  going  to  the  dun 
mater ;  and  the  ophUialmic  artery  will  be  seen  entering  the  optie 
foramen  to  the  outer  side  of  the  optic  nerve. 

Bynpathetic  If  erve. — A  few  filaments  may  be  traced  npOQ  tha 
carotid  artery,  forming  the  carotid  pUxtu,  which  gives  a  btaneh  of 
communication  to  the  sixth  nerve  ;  and  the  ratwnwiu  pltxut  may  be 
found  close  to  the  anterior  ulinoid  process. 

The  OiiculAT  Einua  (Fig.  161,  6)  surrounds  the  pituitary  body  in 
the  sella  turcica,  and  forms  a  communication  between  the  two 
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The  Transverse  or  Basilar  Sinus  (Fig.  161,  lo)  crosses  the 
basilar  process  at  a  variable  point,  and  communicates  between  the 
two  inferior  petrosal  sinnses. 

By  displacing  the  Qasserian  ganglion,  a  little  groove  in  the  upper 
surface  of  the  petrous  bone  will  be  seen,  in  which  are  a  small  nerve 
and  artery  taking  a  course  to  the  hiatus  Fallopii,  through  which  they 
disappear.  They  are  the  grecUer  superficial  petrosal  nerve  and  artery^ 
the  nerve  a  branch  of  the  Vidian  going  to  join  the  facial,  and  the 
Artery  a  branch  of  the  middle  meningeal.  A  small  external  superficial 
petrosal  derived  from  the  sympathetic  on  the  middle  meningeal  artery 
may  be  found  entering  the  temporal  bone,  to  the  outer  side  of  the 
iiiatus  Fallopii. 

Meningeal  Arteries. — ^The  Anterior  Meningeal  Arteries  from 
the  ethmoidal  arteries,  if  injected,  will  be  seen  to  enter  the  cranium 
through  the  ethmoidal  foramina. 

The  Middle  Meningeal  Artery  can  be  seen  entering  at  the  foramen 
^inosum.  It  ramifies  on  the  outside  of  the  dura  mater,  grooving 
deeply  the  anterior  inferior  angle  of  the  parietal  bone. 

The  Small  Meningeal  is  a  branch  of  the  middle  meningeal  artery, 
which  enters  the  skull  through  the  foramen  ovale. 

The  Meningeal  Branch  of  the  Ascending  Pharingeal  artery  may  be 
found  perforating  the  foramen  lacerum  medium. 

The  Posterior  Meningeal  Arteries  are  small  branches  of  the  occipital 
and  vertebral,  which  enter  by  the  foramen  jugulare  and  foramen 
magnum  respectively. 

Posterior  Triangle  of  the  Neck. 

[In  order  to  dissect  the  posterior  triangle,  the  blocks  beneath  the 
head  should  be  removed,  and  it  should  be  drawn  downwards  and  to 
the  opposite  side  and  secured  with  hooks.  The  shoulders  are  to  be 
raisea  to  a  convenient  height  by  blocks  beneath  the  scapulse,  and 
the  arm  drawn  down,  and  if  possible  secured  in  that  position.  The 
side  of  the  neck  is  thus  put  fuU^  on  the  stretch,  ana  probablv  the 
external  jugular  vein  distended  with  blood  will  be  seen  beneath  the 
skin. 

One  incision  is  to  be  carried  from  the  back  of  the  pinna  to  the 
clavicle  near  its  inner  end,  and  another  from  this  point  along  the 
whole  length  of  that  bone  ;  a  third  incision  is  to  be  made  (if  neces- 
sary) transversely  from  the  pinna  to  the  occiput,  and  the  flap  of  skin 
is  then  to  be  reflected  backwards.  The  dissection  should  be  begun 
at  the  inferior  angle,  the  dissector  of  the  right  side  standing  by  the 
shoulder,  and  the  dissector  of  the  left  side  at  the  head,  of  the  subject.] 

Beneath  the  skin  is  the  superficial  fascia^  and  between  thft  \»:^^sciw 
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of  it  at  the  lower  part  of  the  neck  is  the  phitysma  muscle,  the 
fibres  of  which  may  be  cleaned  at  once  while  removing  the  skin. 
Care  must  be  taken  as  soon  as  the  upper  border  of  the  platysma  i» 
reached  to  keep  close  to  the  skin,  or  the  superficial  nerves  may  be 
ii^jured. 

The  Platysma  Myoides  (Fig.  164,  6)  is  only  seen  now  in  its 
lower  part,  the  remainder  of  it  will  be  found  in  the  dissection  of  the 
anterior  triangle  and  face.  It  is  a  subcutaneous  muscle  aridng  from 
the  fascia  over  the  pectoral  and  deltoid  muscles,  and  very  slightly 
from  the  front  of  the  clavicle  ;  it  passes  obliquely  across  the  neck  to 
be  inserted  into  the  lower  bonier  of  the  lower  jaw  near  the  symphysis 
and  into  the  side  of  the  mouth,  the  fibres  of  opposite  sides  interlacing 
below  the  sjrmphysis,  and  the  muscle  if  well  developed  reaching 
as  high  as  the  zygoma.  It  is  supplied  by  the  superficial  cervical 
nerve. 

Through  the  platysma  will  generally  be  seen  the  External 
Jug^ular  Vein  (Fig.  164,  13),  which,  it  is  to  be  noticed,  runs  parallel 
or  nearly  so  to  the  fibres  of  tlie  muscle ;  if  therefore,  in  bleeding 
from  the  vein,  an  incision  were  made  in  the  direction  of  the  vein, 
there  would  be  no  opening  by  which  the  blood  might  escape,, 
and  hence  the  rule  in  practice,  viz.,  to  cut  parallel  to  the  stemo- 
mastoid,  i.«.,  across  the  fibres  of  the  platysma,  so  that  they  may 
retract 

The  Platysma  is  to  be  detached  from  the  clavicle  and  turned 
forward,  and  the  branches  of  the  Superficial  Branches  of  the 
Cervical  Plexus  are  to  be  found.  These  are  in  two  sets, — the 
ascending,  comprising  the  Superficial  Cervical,  Great  Auricular,  and 
Small  Occipital  nerves,  and  the  descending  set  comprising  the 
Sternal,  Clavicular,  and  Acromial  branches. 

a.  The  Superficial  Cervical  Nerve  (Fig.  164,  17)  [from  the 
second  and  third  nerves]  will  be  found  turning  round  the  posterior 
border  of  the  stemo-mastoid,  and  crossing  it  transversely  beneath  the 
platysma  to  ramify  over  the  anterior  triangle,  where  it  communicates 
with  the  infra-maxillary  branches  of  the  facial  nerve. 

6.  The  Qreat  AuriciQar  Nerve  (Fig.  164,  11)  [from  the  second 
and  third  nerves]  is  the  largest  branch  of  the  set,  and  turning  round 
the  posterior  border  of  the  stemo-mastoid,  passes  obliquely  to  the 
pinna,  and  ends  in  three  sets  of  branches  ;  facial  to  the  parotid  gland 
which  conmiunicate  deeply  with  the  facial  nerve  ;  auricular  to  the 
back  of  the  pinna  ;  and  mastoid  to  the  skin  over  the  mastoid  process. 
This  last  is  often  of  large  size,  and  may  be  mistaken  for  the 
following : 


•• 
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c.  The  Small  Occipital  Nerve  (Fig.  164,  3)  [from  the  second 
nerve]  is  always  to  be  found  at  the  posterior  margin  of  the  sterno- 
mastoid  muscle,  and  runs  directly  upwards  to  the  scalp,  where  it  has 
been  already  seen  (p.  295). 

The  Descending  Branches  (Fig.  164,  21)  sternal,  davicolar,  and 
acromial,  take  the  directions  indicated  by  their  names,  and  passing 
over  the  clavicle  are  distributed  to  the  skin  npon  the  pectoral 
muscle  and  shoulders,  where  they  are  seen  by  the  dissector  of  the 
arm. 

[The  anterior  and  posterior  boundaries  of  the  triangle  (the  stemo- 
mastoid  and  trapezius)  are  now  to  be  defined,  but  only  the  edges  of 
the  muscles  need  be  cleaned.  The  descending  nerves  being  detached 
and  turned  up,  the  branches  of  the  deep  cervical  plexus  and  the 
spinal-accessory  nerve  passing  obliquely  between  the  borders  of  the 
stemo-mastoid  and  the  trapezius  are  to  be  dissected  out,  and  also  the 
omo-hyoid  muscle,  which  will  be  found  at  a  variable  distance  above 
the  clavicle ;  the  external  jugular  vein  is  to  be  followed  as  far  as 
convenient] 

The  Deep  Cervical  Fascia,  which  is  very  dense,  is  now  seen. 
It  commences  at  the  spinous  processes  of  the  vertebrae  and  encloses 
the  trapezius  muscle,  then  crosses  the  posterior  triangle  to  split  and 
enclose  the  stemo-mastoid,  and  so  on  to  the  median  line  of  the 
neck.  At  the  lower  part  of  the  triangle  it  gives  a  special  covering 
to  the  omo-hyoid  muscle,  and  is  attached  to  the  clavicle  and  first 
rib.  It  also  gives  sheaths  to  the  deep  muscles  and  vessels  of  the 
neck. 

[To  see  the  floor  of  the  triangle  the  fascia  is  to  be  removed,  and 
will  be  most  readily  detached  by  beginning  above  at  the  junction  of 
the  stemo-mastoid  and  trapezius,  and  carrying  the  knife  obliquely 
so  as  to  be  parallel  to  the  fibres  of  the  muscles  beneath.  It  should 
be  removed  only  as  low  as  the  omo-hyoid  at  present,  and  all  branches 
of  nerve  should  be  carefully  preserved.] 

The  Posterior  Triangle  (Fig.  164)  is  the  space  bounded  in  front 
by  the  stemo-mastoid,  behind  by  the  trapezius ;  the  base  of  the  triangle 
being  formed  by  the  middle  third  of  the  clavicle,  and  its  apex  by  the 
meeting  of  the  anterior  and  posterior  boundaries  at  the  occiput.  It 
is  covered  in  by  skin,  superficial  and  deep  fasciae,  and  at  the  lower 
part  by  the  platysma.  Its  floor  is  formed  from  above  downwards  by 
the  splenius  capitis,  levator  anguli  scapulae,  scalenus  posticus  and 
scalenus  medius,  and  the  upper  digitation  of  the  serratus  magnns^ 
which  cannot  be  seen  at  present. 

The  splenius  colli  does  not  form  part  of  the  fioot^  \^<^»(^s^  S^.  Nsw 
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Fig.  IM. 


Jig.  IM.—Supcrficml  distc 


(In  order  to  see  the  i-elnii 
■linnld  be  placed  in  the  recumbeat  pocitioi 
cUvun  u  repreBcntcd  n  hen  tlie  body  is  uj 

1.  Pvotid  glnsd. 

3.  Hn«g1u«l  nerve  (Oth). 

3.  Small  Dccipitnl  nerve. 

4,  PoBlfirior  be Uv  of  digaitricui  nn<l 

Wylo-hyoideua. 
6.  OncipiUl  artery  aiid  great  occipital 


6.  PUtjraia  (turned  up). 

7.  Int^nal  jugular  reui. 

8.  Submaxillar}-  gland. 
8.  SpUniui  capitia. 

10.  Hylo-hToideus. 

11.  Great  auricular  nerve. 

12.  Anterior  belly  of  dignstncui. 
IS.  Eitcmal  jugular  vein. 
14.  External  carotid  artery. 


1  accesaory  ner 


16.  BainaliK 

/A  £joid  bone. 
17^  SnperScUl  MniMl  m 


il>ngbl-) 
IS.  Superior  larj-ngeal  nerve. 

19.  Levator  nnguli  tcupula). 

20.  InferiorFonBtriclorofthepharyluc, 

21.  DeKendingbraiicliODrtheniper- 
iicial  een-ical  pleiui. 

22.  Common      carotid      artery    with 
dcBCendeni  noni  nerre. 

23.  Scalenus  poalicui  and  mediui. 

24.  Anterior  tell)'  of  omo-hyoid. 
So.  TranaveraaUs  coLll  orteTf  ■ 

26.  Steruo-hjoideui. 

27.  Trapedua. 

28.  Stemo-maatoid. 

29.  Poaterior  belly  of  omo-fayotd. 

30.  Subclavian  artery. 

31.  Tianirervalia   humeri   or  mpn- 

■capular  artery. 
33.  firachiat  plexus  partly  corend  by 
omo-hjirid. 
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overlain  by  the  levator  angoli  scapulss.  In  some  sabjebts,  wliefe 
the  apex  of  the  triangle  is  wider  than  usual,  a  portion  of  th* 
complexus  may  be  seen,  and  will  be  recognised  by  the  yerfcioal 
direction  of  its  fibres.  Not  unfreqnently,  if  the  attachment  of  the 
stemo-mastoid  to  the  clavicle  is  not  well  developed,  both  the  anteiior 
scalenus  and  .the  phrenic^  nerve  lying  on  it  are  seen  in  the  posterior 
triangle. 

The  triangle  is  subdivided  into  two  portions  by  the  posterior 
belly  of  the  omo-hyoid  muscle,  the  height  of  which  above  the  davide 
may  vaiy,  when  the  contents  of  the  subdivision  will  be  modified 
accordingly. 

The  upper  or  occipital  portion  contains  the  branches  of  the  super- 
ficial cervical  plexus  derived  from  the  first  four  cervical  nerves ;  the 
spinal  accessory  nerve  (which  may  be  traced  into  the  trapeziuS|  where 
it  communicates  with  branches  of  the  3rd  and  4th  cervical  nerves) ; 
muscular  branches  of  the  cervical  plexus ;  the  transversalis  colli  vein ; 
and  the  glandulce  concateiuUm  or  lymphatic  glands  placed  along  the 
posterior  border  of  the  stemo-mastoid. 

The  Uncer  or  clavicular  portion  contains  the  brachial  plexus ;  the 
third  part  of  the  subclavian  artery ;  the  transversalis  colli  artery ;  the 
transversalis  humeri  vessels ;  and  the  external  jugular  vein^  all  of 
which  must  now  be  dissected. 

The  tendon  of  the  Omo-hyoid  Muscle  (Fig.  164,  29)  is  bound 
down  to  the  back  of  the  clavicle  and  to  the  first  rib  by  a  process  of 
the  deep  cervical  fascia,  so  that  either  belly  of  the  muscle  may  act  on 
this  fixed  point  Upon  the  muscle  may  be  traced  a  branch  of  the 
descendens  noni  nerve,  which  supplies  it.  The  origin  and  insertion 
of  the  muscle  are  found  in  other  dissections. 

The  Transversalis  Colli  Artery  (Fig.  164, 25)  is  generally  found 
at  the  level  of  the  tendon  of  the  omo-hyoid,  and  the  vein  a  little 
above  it,  so  that  their  relation  to  the  subdivisions  of  the  triangle  is 
different. 

The  artery,  a  branch  of  the  thyroid  axis  [subclavian],  passes  trans- 
versely under  the  stemo-mastoid,  crosses  the  posterior  triangle^  and 
divides  under  the  border  of  the  trapezius  into  the  superficial  cervical 
and  the  posterior  scapular  arteries.  The  mptrficial  cerviedl  goes  to 
the  trapezius,  the  anterior  border  of  which  it  supplies ;  the  poiterior 
scapular  runs  imder  the  levator  anguli  scapula  muscle  to  the  base 
of  the  scapula,  where  it  is  seen  in  the  dissection  of  the  back.  The 
transversalis  colli  vein  lies  above  the  level  of  the  artery  and  nsoally 
joins  the  external  jugular. 

The  Transversalis  Humeri  Artery  and  Vein.  (J^^.V^'^'^^ 
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doae  behind  the  cU-ricIe.  The  arteiy  is  a  branch  of  the  thyroid  tjoa 
uid  becomcB  the  suprascapnlar.*  The  vein  opens  into  the  extenuU. 
jngnlat,  jost  before  it  joina  the  subclavian  vein. 

[The  great  cords  of  the  bmchial  plexus  can  onljr  be  roughly  dissected 
at  preaent,  but  the  third  part  of  the  subclavian  aiteiy  ahould  bo 
thoroughly  obeerved  before  the  clavicle  ia  cut] 

The  SnbclaTian  Arter;'  (Fig.  164,  30]  (3rd  portion)  extends 
^_    ___  from  the  outer  border  of  the 

nuterior  scalenus  obliquely 
downwards  and  outwards  be- 
neath tlie  clavicle  to  the  lower 
border  of  the  firet  rib,  where 
it  becomes  the  asillaryarteiy. 
It  has  rit  front  the  skin,  pla- 
tysni.i,  fluporficial  nervea  and 
deep  liiBcia  ;  the  clavicle,  sub- 
clavius  muscle,  and  transver- 
salis  humeri  vessels  ;  and  is 
crossed  by  the  citernal  jugu- 
lar vein.  It  lies  agaiiut  the 
lowest  cord  of  the  brachial 
plexus,  the  scalenus  medius, 
and  the  first  rib.  AboM  it 
are  the  remaining  cords  of  the 
brachinl  plexus ;  and  beloK 
(at  some  distance)  the  subcla- 
vian vutn.  Ordinarily  this 
portion  gives  off  no  branch, 

*  The  whole  len^  of  thit  arlciy  ia  lometiDies  caUed  the  SuprnKapultr. 

Fig.  I6fi. — Lateral  viev  of  the  mtuclea  of  the  prcTcrtebral  region  aad  lide 
of  the  neck  (from  WUkhi). 
1.  The  Duutoid  proem  of  the  tern-      12.  Spleuiue. 

ponlbone.  13.  C^mpleiiu. 

3,  The  xygoma.  14.  Cut  edge  of  the  trapcziiu. 

3.  The  occipital  bone.  15.  Rhomboideiu  minor. 

4.  The  ipiae  of  the  acapulii.  16.  EerratiupostiFiia  euperior. 
.    t.  7bt  acromion  proce«.  17.  Supra-ipinatiu. 

«.  Ths  elanele.  IS.  The  fint  rib. 

7.  Iiongut  colli  muKle.  1 9.  (Esophagiu  and  trachea. 

^  8.  Sealeniu  indcua.  20,  Inferior conitrictorof  the  pharynx. 

9.  8«IeBU>  mediiu.  21.  Middle  coiutrictDr. 

■Ilk  Bealeatu  poiCiciu.  22.  Superior  constrictor. 
-  '/>  Lent»Taiguli  mipaU: 
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l)at  should  there  he  one  it  will  prohahlj  he  the  posterior  scapular 
xirtery. 

Sorgory. — The  position,  relations  and  direction  of  the  third 
portion  of  the  suhckvian  should  he  especially  noticed,  hecansa  it 
is  that  on  which  a  ligature  is  most  frequently  applied  for  ane&iflm 
lower  down.  The  student  should  particularly  accustom  his  finger  to 
feel  for  the  scalene  tuherde  on  the  first  rih  and  the  inner  edge  of  the 
scalenus  anticus  muscle,  which  are  taken  as  the  guides  to  the  arteiy ; 
and  should  notice  how  materially  the  position  of  the  vessel  is  altered 
by  raising  or  depressing  the  shoidder,  Uie  effect  of  an  aneurism  in  the 
axilla  being  to  raise  the 

clavicle  considerably,  and  ^^^-  ^^* 

thus  complicate  the  opera- 
tion. 

The  operation  of  tying 
the  subclavian  in  its  third 
jMut  is  thus  performed. 
The  head  being  thrown 
bock  and  the  shoulder  de- 
pressed as  much  as  pos- 
sible, the  skin  of  the  lower 
part  of  the  triangle  is  to 
be  drawn  down  upon  the 
clavicle,  and  a  lunated 
incision  carried  from  the 
edge  of  the  trapezius  to 
the  stemo-mastoid,  cut- 
ting at  once  on  to  the  bone. 
The  skin  being  then  allowed  to  resume  its  natural  position,  the 
incision  will  be  immediately  above  the  clavicle,  and  may  be  deep- 
ened at  the  anterior  part.  The  external  jugular  vein  is  to  be  care- 
fully guarded,  and  held  aside  if  necessary,  and  a  cautious  dissection 
made  until  the  finger  can  feel  the  scalenus  anticus  and  the  tubercle 
•on  the  first  rib,  to  which  it  is  attached.  Immediately  behind  this 
the  artery  will  be  found,  and  even  in  the  uninjected  state  will  be 
readily  recognised  by  its  rolling  on  the  bone  beneath  the  finger. 
The  aneurism  needle  should  be  passed  from  above^  so  as  to  avoid 
the  brachial  nerves,  which  are  more  liable  to  be  included  in  the 
ligature  than  the  vein,  since  this  is  quite  below  the  artery. 


Fig.  166. — Incinons  for  tying  (e)  the  common  carotid  and  (b)  the  sabclaTian 
artery  (fromTerguason'a  *  Practical  Sorcery  )• 
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[Supposing  the  dissection  of  the  axilla  to  be  sufficiently  advanced^ 
the  dayide  should  now  be  divided  at  the  outer  border  of  the  rtemo- 
mastoid  and  again  at  the  edge  of  the  trapezius.  The  knife  being 
then  passed  camully  beneath  and  close  to  the  bone  to  detach^  the 
sulylayius,  the  piece  may  be  lemoved.  The  parts  will  still  be  retained 
in  position  by  the  subclayius  muscle,  and  me  opportunity  should  be 
taken  to  trace  a  small  branch  of  nerve  to  it  from  the  brachial  plexus. 
The  transversalis  himieri  artery  and  vein  will  now  also  be  better 
seen,  and  can  be  thoroughly  cleaned.  The  subclaviiis  muscle  is  to 
be  diyided  dose  to  the  trapezius,  wlien  the  scapula  will  fall  back^ 
and  the  brachial  plexus  will  oe  fully  exposed  anu  should  be  carefully 
cleaned.  The  upper  digitation  of  the  serratus  maguus,  which  waa 
mentioned  as  forming  part  of  the  floor  of  the  triangle,  can  now  be 
seen.] 

The  Brachial  Plexus  (Fig.  167)  is  formed  by  the  5th,  6th,  7th^ 
and  8th  cer\'ical  nerves  and  part  of  the  Ist  dorsal  nerve,  a  small 
branch  of  communication  l)eing  given  by  the  lowest  cord  of  the 
cervical  plexus  (4th).  The  nerves  appear  at  the  outer  border  of  tho 
anterior  scalenus  as  four  conls,  because  the  8th  cervical  and  1st  dorsal 
unite  close  to  the  vertebral  foramina  ;  they  lie  against  the  scalenus 
medius  and  posticus,  and  all,  with  the  exception  of  the  lowest,  above 
the  level  of  the  subclavian  artery.  The  5th  and  6th  next  unite,  and 
are  joined  by  the  7th  at  the  outer  border  of  the  scalenus  posticus^ 
and  thus  two  cords  are  formed.  At  the  level  of  the  clavicle  each  of 
these  cords  gives  off  a  large  branch,  and  they  unite  to  form  a  third 
cord ;  the  three  nerves  then  come  into  relation  with  the  axillary 
artery,  being  at  first  external,  but  afterwards  internal,  external,  and 
posterior  to  that  vesseL 

Frequently  the  three  cords  formed  by  junction  of  the  five  nerves- 
subdivide  and  reunite  to  form  three  cords,  as  follows,  without  the 
production  of  two  cords  only  at  any  point : — The  upper  cord  (5th  and 
6th)  give  one  subdivision  to  form  the  outer  cord  with  a  subdivision  of 
the  7th  nerve,  the  remaining  subdivision  uniting  with  the  remainder 
of  the  7th  and  a  small  portion  of  the  lowest  cord  (8th  and  1st  dorsal),, 
to  form  the  posterior  cord,  and  the  laige  remainder  of  the  lowest 
going  to  the  inner  cord.  Thus  the  posterior  cord  is  derived  from  all 
the  nerves  of  the  plexus  (Lucas). 

It  sometimes  happens  that  the  formation  of  these  cords  does  not 
take  place  higher  than  the  level  of  the  pectoralis  minor,  but  the 
arrangement  of  these  nerves  is  very  inconstant.  The  7th  nerve  very 
frequently  bifurcates,  one  branch  going  to  the  upper  and  one  to  the 
lower  cord,  or  it  may  itself  form  the  posterior  cord,  being  joined  by 
bnncbes  from  the  oUier  trunks. 
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The  brandm  abmt  the  clavick  (Fig.  4,  p.  18)— 

a.  The  ntm  (o  the  tubclavtat  \b  n  unaU  branch  ijitig  on  the  liont 
of  the  plexuB,  and  derived  from  the  trunk  formed  by  the  Qth  and 
Ath  nerves  above  the  supra-Kapnlar  nerve. 

h.  The  Item  to  the  rhomboid  and  Uixitor  aiuptii  leapvia  is  from  Ae- 


Fig.  167. 


-         M 

till     11 


6th  nerve,  and  pierces  the  ecalenna  medins  to  reach  the  nnder  aurfacc- 
of  those  mnsclni 

e.  The  Supra-$caputar  ntrve  is  the  laijest  branch  above  the  chtvide, 
and  appears  at  the  outer  i<ide  of  the  plexus,  being  given  off  from  the 
npper  cord  of  the  plexns  (5th  and  Sth).  It  disappeara  beneath  Ihfr 
tispeziae  to  teach  die  supra-scapular  notch. 

d.  The  nerve  to  the  lerrattu  magniu  (posterior  thoracic,  external 
respiratory  of  Bell)  lies  behind  the  plexus  against  the  serratOB 
maynus  moscle,  and  is  derived  from  the  Sth  and  6th  (and  often  from 
the  7th)  nerves  before  they  unite. 

fif.  107.— IKagnun  of  the  BraiiUal  lleiw  (dtswa  bj-  i.  T.  OiajV 
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e.  A  branch  to  Uie  phrenic  nerve  of  very  variable  size  is  giveii  liy 
the  Cth  nerve  at  the  upper  part,  or  sometimes  the  branch  appetnto 
pass  from  the  phrenic  to  the  5th. 

/.  Small  branches  to  the  longun  colli  and  scaleni  muscles  arise  from 
the  nerves  close  to  the  foramina. 

[If  the  time  for  turning  the  subject  has  not  arrived  when  both  the 
posterior  triangles  of  the  neck  are  dissected,  the  orbits  should  be  at 
once  proceeded  with ;  but  if  not  now  dissected  the^  had  better  be 
postponed  until  after  the  dissection  of  the  anterior  triangle.] 

The  Orbit. 

[The  head  being  raised  to  a  convenient  height,  the  saw  is  to  be 
applied  to  the  edge  of  the  skull  close  to  the  inner  and  outer  angles 
of  the  orbit  (the  proper  points  being  readily  ascertained  with  the 
finger),  and  the  cuts  earned  into  the  orbit  through  the  fiontal 
boue.  With  the  chisel  these  incisions  are  to  be  prolonged  back- 
wards till  they  meet  at  the  sphenoidal  fissure,  when  the  triangjle 
•of  bone  can  be  readily  tilted  forward  by  a  blow  with  the  hammer. 
Any  small  renmant  of  bone  can  be  removed  so  as  to  expose  fully 
the  cavity,  but  the  margin  of  the  optic  foramen  should  be  left 
•untouched.] 

The  first  thing  seen  on  opening  the  orbit  is  the  Perioatetim, 
which  is  detached  from  the  triangle  of  bone,  and  will  be  seen  to 
be  continuous  witli  the  dura  mater  of  the  skull  through  the 
sphenoidal  fissure  and  the  optic  foramen.  At  the  margin  of  the 
orbit  the  periosteimi  splits  into  two  layers  ;  one,  which  is  continuous 
around  the  margin  with  the  external  periostemu  of  the  skull,  and  the 
other,  which  forms  the  palpebral  ligament  of  each  eyelid. 

The  periosteum  being  divided  in  the  centre  and  carefully  turned 
aside,  and  some  soft  fat  removed,  three  nerves  and  two  arteries  are 
^brought  into  view — the  fronial  nerve  [5th]  with  the  ettprarorbiUU 
artery  in  the  centre,  the  Uichrymal  nerve  and  artery  on  the  outer  side, 
and  the  little  fourth  nerve  on  the  inner  side  ;  the  lachr3rmal  gland  is 
•also  seen. 

The  Fourth  Nerve  (Fig.  168,  13)  (trochlearis  or  patheticus)  has 
already  been  traced  through  the  cavernous  sinus  to  the  sphenoidal 
fissure,  where  it  occupies  tlie  highest  position,  and  is  now  seen  passing 
on  the  inner  side  of  the  orbit  to  enter  the  superior  oblique  muscle  on 
its  orbital  surface ;  this  being  an  exception  to  the  other  muscles  of  the 
orbit,  which  are  supplied  on  their  ocular  surfaces. 
'  The  Frontal  Nerve  (Fig.  168,  8)  [5th]  the  largest  nerve  entering 
tbiougb.  the  sphenoidal  fissure,  lies  in  the  centre  of  the  orbit  and 
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^videa  at  its  anterior  part  into  the  mtpra-orUlat  and  tvpra-trwAltar 
branches  ;  theee  turn  round  the  maigin  of  the  orbit  to  the  forehead, 
the  Bupia-orbitol  through  the  supra-orbital  notch,  and  the  Eupia- 
Uochlear  close  to  the  inner  angle  of  the  orbit,  Frequently  the  snpta- 
Xrocfalear  nerve,  the  more  internal  of  the  two,  ia  double. 

Fig.  16S. 


The  Lachrymal  Nerve  (Fig.  1Q8,  iz)  [5th]  lies  on  the  outer  ^de 
of  the  orbit  and  passes  to  the  lochrTmiLl  gland,  which  it  supplies.  It 
frequently  Bends  a  branch  to  the  forehead  close  to  the  outer  angle  of 
ihe  orbit. 

The  Supra^Orbital  Artery  (Fig.  169,  8)  ia  a  branch  of  the 
.ophthalmic  artery,  and  accompanies  the  supra-orbital  nerve  to  the 
forehead. 


nctrej  of  the  orbit  (trom  Hii«hfeld  and 
nUli)- 

1.  Supra-trocUearnerve. 

2.  Supra-orbital  nerre. 

3.  Obliiiutu  (uperior. 

4.  Ladirj-mid  Bland. 

6.  Infr«.tn«hK«rnerTe. 

6.  LeiUar  palpebne  luporiani. 

7.  NualnerrsfSth). 
«.  Frontal  nerre  {6th). 

S 
10 

Stcond  nerre. 

11 
12 
13 
H 
16 

ThirdVeX""' 

0<»ieri>u.su.KlionofaiB>. 

Biithnem. 

816  THE  OHBIT. 

The  Lftcbrynul  Artery  (Fig.  169,  13)  ia  a  smaller  bfaneh  tin 
from  the  ophthalmic,  and  mippliea  the  lachiymal  gland. 

The  Lacluyiual  Gluid  (Fig.  1 69, 4)  U  bh  almond-abaped  bodj  of 
■  leddiah-brown  colour,  situated  in  the  anteiior  and  outer  put  of  the 
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orbit  It  ia  convez  oa  its  •ape- 
riot  aspect,  to  fit  againat  the 
orbitftl  plate  of  the  &oiit«I  heme ; 
concave  beneath,  where  it  ia  placed 
over  the  eye-balL  It  secretet 
the  tears,  which  its  ducta,  seven 
or  eight  in  number,  carry  to  the 
surfiice  of  the  conjunctiva  beneath 
the  upper  eyelid. 

[The  frontal  nerve  is  to  be 
divideil,  and  a  hook  inserted  into 
the  upper  eyelid  so  as  to  put  the 
levator  polpebra  in  the  centre  of 
the  orbit  on  the  stretch*  this 
muscle  and  the  superior  obliijue 
are  then  to  be  cleiuied,  core  being 
taken  not  to  destroy  the  little 
pulley  through  which  the  tendon 
of  the  latter  warka.] 

The  Obliquua  Superior  (Fig. 
166,  3)  is  the  most  superficial 
muscle  of  the  orbit  nt  its  origin,  wbicli  is  from  the  upper  ""^'y'" 
of  the  optic  foramen,  above  and  a  little  to  the  inner  side  of  the 
levator  pnlpebne.  It  lies  superficially  along  the  inner  aido  of  the 
orbit,  and  ends  in  a  round  tendon  which,  passing  through  the  (meUn 
or  pulley-like  ring  of  fibrous  tissue  attached  to  the  frontal  bone, 
tnms  down  abruptly  to  the  eyc-balL  The  tendon  becomes  flattmed 
near  its  insertion,  and  passes  beneath  the  superior  rectus  to  be  iii- 
lerted  on  the  outer  side  of  the  eye-l>all,  between  it  and  the  eitenial 

Fig.  169.— Arterica  nod  vcini  af  orbit  (rrom  UirKhfcld  and  heraUi), 

1.  Pulley  of  Buprrior  nbliquetmdoD.        9.  Ciliary  srteiiei. 

2.  LerttoT  uliichno  (cut) .  10.  Ophthalmic  Tcin. 

3.  Inmli  Dl  ophlhalmic  iirl«rr  from       11.  OriKini     of     obliquna    Buperior, 

which  tbo  frontal,  iiaiiX,  und  levator  pulpebim,  ud  si^anDr 

palpebral  bnuiche*  nra  derived.  rerlui. 

i   Lacbrymal  gland. 
B.  Antcnor  ethmoidal  arttry. 

6.  Kectiu  tupeiior  (cut). 

7.  Foitcrior  ethmoid*!  artery. 

8.  iSnjm-orbitsl  utcry. 


12.  Larhrrmal  artarr. 

13.  Optic  'nerre. 

U.  Ophthalmic  arl«iT. 
16.  Carotid  artery. 
16.  CawrooBi  unm. 
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rectus.  With  a  litde  dissection  a  delicate  sTiiovial  membiane  can 
be  seen,  lubricating  the  tendon  where  it  passes  through  the  trochUom 
The  superior  oblique  is  stspplied  by  the  4th  nerve  on  its  orbital 
aspect. 

The  I«evator  PalpebrsB  Sui>eriori8  (Fig.  168,  6)  arises  from  the 
upper  margin  of  the  optic  foramen,  below  the  superior  oblique 
muscle  and  partly  overlapped  by  it ;  it  is  narrow  at  its  origin, 
but  expands  in  front  to  be  inserted  into  the  anterior  surfetce  of  the 
tarsal  cartilage  of  the  upper  eyelid.    It  is  supplied  by  the  3rd  nerve. 

[The  hook  is  to  be  removed  from  the  eyelid  and  fixed  into  the 
<cye-ball,  which  is  to  be  drawn  gently  forwards ;  the  levator 
palpebras  is  to  be  cut,  and  the  little  branch  of  the  3rd  nerve 
traced  to  it,  and  the  superior  rectus,  which  is  .then  seen,  should  be 
cleaned.] 

The  Bectus  Superior  {Fig,  169,  6}  arises  from  the  maigin  of  the 
optic  foramen,  below  and  a  Httle  overlapped  by  the  levator  palpebrse ; 
And  is  inserted  into  the  sclerotic  coat  of  the  eye-ball  at  its  upper  and 
anterior  part.  It  is  supplied  by  the  upper  division  of  the  3rd  nerve, 
which  can  be  seen  entering  its  under  surface  when  the  muscle  is 
divided. 

[The  rectus  having  been  divided,  a  quantity  of  fat  will  be  brought 
into  view,  through  which  the  optic  nerve  passes  to  the  eye-balL 
The  nasal  branch  of  the  5th  is  at  once  to  be  looked  for  crossing  the 
optic  nerve  from  without  inwards,  and  the  lenticular  ganglion,  a 
minute  pink  body,  is  to  be  found  on  the  outer  side  of  the  optic  nerve. 
All  small  branches  of  nerve  running  from  the  ganglion  along  the 
optic  nerve  are  to  be  preserved,  and  all  branches  of  the  ophthalmic 
artery.] 

The  Nasal  Nerve  (Figs.  168,  7,  and  170, 24)  [5th]  enters  the  orbit 
between  the  heads  of  the  external  rectus,  and  then  crosses  the  optic 
nerve  from  without  inwards  to  pass  through  the  anterior  ethmoidal 
foramen.  It  thus  re-enters  the  cranium,  and  next  passes  into  the 
nose  by  a  slit  in  front  of  the  cribriform  plate  of  the  ethmoid  bone,  to 
appear  ultimately  on  the  face,  between  the  nasal  bone  and  the  lateral 
nasal  cartilage.  It  gives  oflF,  1,  the  long  root  to  the  lenticular  ganglion 
on  the  outer  side  of  the  optic  nerve ;  2,  the  long  ciliary  nerves,  which 
run  along  the  optic  nerve  to  the  eye-ball ;  3^  the  infra-trochlear  nerve, 
which,  arising  just  before  the  nerve  enters  the  ethmoidal  hole,  passes 
forwards  to  the  eyelid  close  to  the  inner  angle  of  the  orbit. 

The  Lentictilar  Ganglion  (Fig.  171)  {ciliary  or  ophthahrUc)  is  a 
minute  pink  body  placed  on  the  outer  side  of  the  optic  nerve  near 


Hie  back  of  the  orbit,  which  has  (like  all  the  cranial  gangtia)  Uint 
lootfl,  Eeiisoi7,  motoi,  and  Bj'mpathetic.  The  tttuory  or  long  raat  [i) 
11  derived  from  the  ciual  branch  of  the  5th,  and  enten  the  poateiior 


.e  of  tlie  ganglion.  The  motor  or  short  root  (4)  is  derived 
from  the  branch  of  the  3rd  nerve  supplying  the  inferior  ohiiqne, 
which  can  be  eecn  passing  to  the  bottom  of  the  orbit,  and  enters  the 


Ken  ftum  the  outec  side  (from  Wilacm,  altar 
Arnold). 

IT.  QaMeriim  guig'lian. 

18.  Ophthalmic  divirion  or  flftl). 

19.  Superior  max  ilUr;  diviuoD. 
eiior       20.  Inferior  maiillajy  diruion. 

21.  Frontolnerre. 

22.  Supm-orbitBl  and  lapn-tnchlfsr 


Fij.  170.— NcrTM  ot  the  01 

I.  Section  of  frontal  bone. 


.iilo.. 


6.  S 

6.  Inferior  oblique  n 

7.  Eitental  rectus  drawn  fomnla. 

8.  Orbital    origin    of    the    eilemal 

rectus  turned  downwaids  with 
the  siith  nerve. 

9.  Inferior  rectus. 

10.  Optic  nenc. 

11.  iDtemsl  cnrotid  aiter)-  cmergiog 

f^m  the  caicmous  siaas. 

12.  Ophthalmic  artery. 

13.  Tbinl  nerrc. 

U.  Inferior    dii-jsion   of    the    third 


'    passing    I 


23.  Lochrymi 

24.  Nasiil  net 
26.  Nssal    a<_  .    , „     _   __     , 

inlemal  rectus  muiclo  to   t 

26.  Infra-trofhiear  nene. 

27-  A  long  eiUar}'  branch  of  the  nasal 

28.  I.one  root  of  the  lenUcnlar  gan;- 

lion  fiom  the  nani  nerre. 

29.  Lenticular   ganglion,   giriog   off 

from  iU   fore   put  the  short 
ciliary  nerves. 

30.  OIoboofthaeTS. 
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Fig.  171. 


ganglion  at  its  poaterior  infeiior  angle.  The  ij/mpalhetie  toot  (6)  a 
from  the  cavernous  pl«xaB,  which  is  derived  from  the  plexua  on  tb» 
carotid  artery,  and  enteia  the  orbit 
through  the  spheuoidal  fissure ;  it 
joins  the  ganglion  between  the  other 
two  roots,  and  can  rarely  be  seen. 

The  thori  eiiiary  branchet  of  the 
ganglion  arise  from  its  upper  and 
lower  angles  in  front,  and  are  eight 
or  ten  in  number.  They  run  along 
the  optic  nerve  to  the  eye-hall,  which  they  pierce  to  supply  the  iiis. ' 

The  OplithAliaic  Artery  (Fig.    172,  2}  arisen  from  the  intemat 

carotid  close  to  the  anterior  cUnoid  process,  and  enters  the  orbit 

Fig.  172. 


Sig.  171. — Uiagrain  of  tha  Icntivulu  gsnglJDn  (from  HincUeld  and  LsreilU). 

1.  Lentjcular  giDglion.  6.  SympRthetic  root  from  e 

2.  Long  root  ftom —  pIcKtu. 

3.  Nuttl  branch  of  fifth.  7.  Short  cilinry  nrrrea. 

4.  Short  root  from —  8.  Long  riliary  nerves. 
6.  Inferior  diTidon  of  3nl. 


Fig.  172. — Arteries  of  the  orbit  from  tbc  outer  aide  (from  Hinchfcld  ai 
Leveill^). 

9.  ADterior  elhinoidal  orCary. 

10.  Obliquu*  inferior. 

11.  Supra-orbital  nrterj. 

12.  Facial  arlsr J. 

13.  Frontal  artery. 

14.  Palpebral  artcrira. 

15.  Naial  arttij-. 


1.  Internal  carotid. 

2.  Ophlhahnic  artery. 

3.  Arteria  centralis  retinic. 

4.  HuKular  braDcbn. 

6,  Lachrymal  artery. 
8.  Ciliary  artery. 

7.  Posterior  eHunoidal  artery. 


8.  Bectui  inferior. 
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through  the  optic  foramen  with  the  optic  nerve,  but  to  its  outer  an 
Ita  branches  are  : — 

a.  The  Lachrymal  artery  (5)  accompanies  the  lachrymal  nerfe 
•along  the  outer  side  of  the  orbit  to  the  lachrymal  gland,  which  it 

supplies. 

b.  The  Supra-orhital  artery  (11)  ascends  to  join  the  frontal  nerve 
and  afterwards  the  supra-orbital  nerve,  which  it  accompanies  thzoo^ 
the  supra-orbital  notch  to  the  forehead. 

c.  Mtucular  brandies  (4)  are  given  to  all  the  muscles  of  the  orbit, 
entering  them  on  their  ocular  surfaces. 

(2.  The  Ciliary  branches  (6)  arc  numerous  small  arteries  which  ran 
by  the  side  of  the  optic  nerve  to  pierce  the  sclerotic,  and  have  been 
divided  into  long  and  short.  One  of  them  pierces  the  optic  nerve  to 
run  in  it  to  the  i-etina,  and  is  called  the  arteria  centralis  retina  (3). 

e.  The  Ethmoidal  arterits,  anterior  (9)  and  posterior  (7),  pass 
through  the  ethmoidal  foramina  in  the  inner  wall  of  the  orbit,  the 
anterior  accompanying  the  nasal  nerve. 

/.  The  Palpebral  arteries  (14)  leave  the  orbit  at  the  inner  side,  to 
be  distributed  to  the  upper  and  lower  eyelids. 

gr.  The  Frontal  artery  (13),  one  of  the  terminal  branches,  turns 
round  the  margin  of  the  orbit  at  its  inner  angle  to  accompany  the 
supra-trochlear  nerve  on  the  forehead. 

h.  The  Nasal  artery  (15),  the  other  terminal  branch,  leaves  the 
orbit  at  the  inner  side  above  the  tendo  oculi,  and  anastomoses  on  the 
side  of  the  nose  with  the  angular  branch  of  the  facial  artery  (12). 

The  Ophthalmic  Vein  (Fig.  169,  10)  has  branches  corresponding 
to  those  of  the  artery,  which  imite  to  form  a  single  trunk,  passing 
between  the  heads  of  the  external  rectus  to  the  cavernous  sinus. 

The  Optic  Nerve  (Fig.  169,  13)  (2nd)  enters  the  orbit  by  the 
optic  foramen,  and  passes  through  its  centre  to  the  eye-ball,  to  end  in 
the  retina.  It  pierces  the  back  of  the  sclerotic  about  its  own  width 
to  the  inner  side  of  the  axis  of  the  eye-ball. 

[The  optic  nerve  is  to  be  divided,  and  the  globe  turned  forwaxda 
to  Dring  mto  view  the  muscles  beneatli.] 

The  remaining  Becti  Muscles  (Fig.  173)  are  seen  below,  and  to 
the  inner  and  outer  sides  of,  the  optic  nerve,  and  are  named  accord- 
ingly, inferiw,  intemns,  and  extemus.  They  arise  by  a  common 
origin  (ligament  of  Zinn)  around  the  optic  foramen,  but  the  eztemns 
has  an  attachment  to  the  maigin  of  the  sphenoidal  fissure,  completing 
its  lower  head,  as  well  as  a  second  head  (the  upper)  arising  from  the 
upper  part  of  the  optic  foramen  close  to  the  rectus  superior.    Between. 
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th«fle  two  heada  pass  the  3id  nerve,  the  nual  bnnch  of  the  &th  nerve, 
the  6th  nerve,  and  the  ophthalmic  vein. 

The  recti  mnscles  are  hi  be  traced  forwaid  to  their  in*ertion  into 
the  sclerotic  coat,  a  quarter  of  on  inch  behind  the  cornea. 

The  Siztb  ITerve  (Fig.  170,  8}  (abducena)  ia  Ken  on  the  inner 
SDi&ce  of  the  lectus  eitemns,  which  it  aapplies. 

The  Third  Nerve  (Fig.  170)  (motor  ocoli)  enters  the  orUt  in 
two  parts,  one  above  and  the  other  below  the  nasal  nerve. 

The  nppei  diviaion  has  been  tiaced  to  the  levator  palpebne  and 
superior  rectus  muscles  ;  the  lower  division  (14)  is  now  seen  to  giv« 
small  branches  to  the  internal  and  inferior  recti,  mi  the  long  branch 
which  runs  on  the  inferior  rectus  to  the  inferior  oblique  moscle,  tf^a 
which  the  short  root  to  the  lenticular  ganglion  is  derived. 

[To  expose  the  obliquus  inferior,  it  will  be  necessaiy  to  draw  the 
eje-ball  to  the  upper  and  outer  part  of  the  orbit,  and  to  t«move  the 
conjonctiva  at  the  inner  angle.] 

The  Ohliquus  Inferior  (Fig.  173,  g)  muscle  lies  transversely  in 
the  orbit  beneath  the  rectus  inferior.  It  arises  from  the  superior 
maxillft  behind  the  lacbiymal  ^^  i^^ 

groove,  and  passing  below  the 
inferior  rectus,  but  between 
the  external  rectus  and  globe, 
is  interted  into  the  sclerotic 
above  the  level  of  the  rectus 
estemus  and  close  to  the  in- 
sertion of  the  obliquuB  supe- 

The  actions  of  the  muscles 
of   the    orbit  aie   not  very 
readily  appreciated,  owing  to 
the  iiict  tliat  the  movements  of  the  eye-ball  depend  upon  the  com- 
bined influence  of  several  of  them. 

The  action  of  the  Levator  palpebte  is  implied  by  its  name ;  it 
raises  the  eyelid,  and  therefore  when  paralysed  from  some  affection 


I.  Lemtor  palpcbin  lupaciorig. 
3.  Obliquiu  ■uperior. 

3.  BectuiiuperiDr. 

4.  InMTtioQ  of  rectos  extemni. 

5.  Double  origin  of  leotai  eiterni 


6.  Optio  oerre. 
7-  Keotoa  inlemas, 

8.  Itectua  infeiior. 

9,  Obliqaus  infeiior. 
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of  the  third  nerye^  the  chaiacteristic  dropping  of  the  lid,  ptodff, 
results. 

The  Recti  muscles,  when  acting  together,  would  draw  the  eye-hoU 
towards  the  back  of  the  orbit,  but  each,  when  acting  separately 
would  draw  the  front  of  the  eye  in  its  own  direction  ;  the  superior 
and  inferior  recti  having  in  addition  a  tendency  to  draw  the  eye 
inwards.  Internal  and  external  strabismus  are  produced  by  the 
direct  action  of  the  internal  and  external  recti  respectively. 

The  Oblique  muscles  when  acting  alone  are  rotators  of  the  eye-ball 
on  its  own  axis,  the  superior  oblique  rolling  the  eye  downwards  and 
outwards,  the  inferior  oblique  rolling  it  upwards  and  outwards  ;  but 
these  muscles  always  act  in  combination  with  the  recti,  and  thus  give 
the  oblique  movements  to  the  eye-ball.  The  obliqui  are  not  used 
unless  the  spectator,  or  the  object  seen,  is  moving. 

If  all  the  contents  of  the  orbit  are  removed,  the  orbital  branch  of 
the  superior  maxillary  nerve  may  be  seen  passing  through  the  spheno- 
maxillary fissure,  and  dividing  into  two  branches — the  s^ihciUaneus 
maUe,  which  pierces  the  malar  bone,  and  the  temporal  branchy  which 
pierces  the  outer  wall  of  the  orbit  to  get  between  the  two  layers  of 
the  temporal  fascia. 

The  Side  op  the  Neck. 

[The  head  is  to  be  drawn  as  far  back  as  possible  by  means  of  a 
hook  placed  in  the  chin,  and  the  side  to  be  dissected  should  be  fully 
exposed  by  means  of  blocks  placed  beneath.  Before  beginning  the 
dissection  the  student  should  pass  his  finger  along  the  median  line 
of  the  neck,  and  recognise  the  following  points.  The  lower  jaw, 
and  from  an  inch  and  a  half  to  two  inches  below  it  the  slight  pro- 
jection of  the  hyoid  bone  ;  next  a  hollow,  corresponding  to  the 
thyro-hyoid  membrane,  and  below  it  the  projecting  angle  of  the 
thyroid  cartilage  (pomum  Adami),  which  is  very  small,  in  women. 
About  an  inch  below  the  pomum  Adami  is  a  dip  corresponding  to 
the  crico-thyroid  space,  and  this  is  especially  to  be  noticed,  as  it  is 
the  space  in  which  laryngotoniy  is  performed.  Below  this  wiU  be 
felt  tne  hard  ring  of  the  cricoid  cartilage,  and  in  a  thin  subject  the 
rings  of  the  trachea  may  be  recognised  lower  down,  sometimes  also 
the  isthmus  of  the  thyroid  body  may  be  felt  crossing  the  trachea  at  a 
variable  point 

An  incision  is  to  be  made  from  the  chin  to  the  sternum,  and  the 
flap  of  skin  is  to  be  dissected  up  over  the  face.  The  ])latysma  may 
be  cleaned  in  the  upper  part  of  the  space  at  once,  and  it  will  facilitate 
the  operation  if  the  part  detached  from  the  clavicle  is  held  down 
with  nooks.] 

The  Platysma  liyoides  (Fig.  164,  6}  is  now  seen  to  reach  to  the 
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Bide  of  the  lower  jaw,  where  it  is  partially  inserted.  The  miucle 
decussates  in  the  median  line  with  its  fellow  of  the  opposite  side,  for 
a  short  distance  close  to  the  jaw,  but  at  the  lower  part  of  the  neck  a 
large  triangular  interval  exists  between  them.  A  few  small  branches 
of  the  superficial  cervical  nerve  will  be  found  piercing  the  muscle, 
and  an  anterior  jugular  vein  may  sometimes  be  seen  through  its 
fibres. 

[The  platysma  is  to  be  carefuUy  reflected  like  the  skin,  the  super- 
ficial nerves  are  to  be  dissected  out  and  the  sterno-mastoid  cleaned.] 

The  Superficial  Cervical  Nerve  (Fig.  164,  17),  which  is  of  small 
size,  is  seen  to  divide  into  two  or  three  branches  which  supply  the 
skin  over  the  anterior  triangle,  the  upper  one  communicating  with 
branches  of  the  facial  nerve  below  the  jaw. 

The  Stemo-Cleido-MaBtoid  Muscle  (Fig.  164,  28)  arises  by  an 
oval  tendon  from  the  top  of  the  sternum,  and  by  a  broad  tendinous 
origin  from  the  inner  third  of  the  posterior  border  of  the  clavicle. 
This  latter  is  of  very  variable  extent,  and  between  the  two  heads  of 
origin  is  a  cellular  interval,  which  may  extend  for  some  distance  up 
the  neck.  The  muscle  is  inserted  across  the  mastoid  process  of  the 
temporal  bone,  and  into  the  outer  half  of  the  superior  curved  line  of 
the  occipital  bone.  The  action  of  each  stemo-mastoid  is  to  twist  the 
head  and  flex  it,  so  as  to  throw  the  chin  over  the  opposite  shoulder  ; 
if  both  muscles  act  together  they  draw  the  head  and  upper  part  of 
the  spine  forwards,  as  in  rising  from  a  pillow.  The  stemo-mastoid 
is  supplied  by  the  spinal  accessory  nen-e  and  by  deep  branches  of  the 
cervical  plexus.  Along  the  posterior  border  of  and  beneath  the 
stemo-mastoid  will  be  seen  several  small  lymphatic  glands  {gUmdvlas 
concatenatce). 

The  Deep  Cervical  Fascia  is  now  seen  to  cover  in  the  parts  in- 
cluded in  the  triangle,  and  to  extend  to  the  median  line  ;  the  anterior 
border  of  the  stemo-mastoid  should  be  dissected  up  a  little,  and 
turned  back  to  see  the  continuation  of  the  fascia  beneath  it  The 
fascia  gives  sheaths  to  all  the  muscles  of  the  front  of  the  neck,  and  is 
continued  into  the  thorax,  where  it  is  attached  to  the  pericardium* 
It  forms  the  sheath  of  the  carotid  artery,  which  is  now  to  be  seen 
beneath  the  sterno-mastoid. 

[Opportunity  should  be  taken,  before  the  tissues  are  in  any  way 
disturbed,  to  notice  the  parts  involved  in  the  operation  of  tying  the 
common  carotid  artery.  The  vessel  may  be  felt  and  indistinctly  seen 
enclosed  in  a  sheath  of  fascia,  and  the  point  where  the  ligature  would 
be  applied  is  at  the  angle  formed  by  the  stemo-mastovd  vol^^ts^s^ 
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hfoid  masoleB,  the  latter  of  which  can  noT  be  teeiL  thnragh  th« 

fwci*. 
It  will  be  advisable  to  c 


anj'  i«maiiiii  of  the  pectoralis  major  be  removed,  in  order  that  the 
liganumta  between  the  clavicle,  sternum,  and  fint  rib,  and  also 
between  the  two  clavicles,  may  be  cleaned.] 

Stamo-OlaTicnl&r  Articulation  (Fig.  174). 
The  InUr-tlatTioUar  ligament  (2)  is  a  strong  band  passing  acroea  the 
tntet-«lavicular  notch  of  the  sternum,  and  attached  to  that  bone  as 
well  as  to  the  inner  extiemi- 

F*'"*-  ties  of  the  two  clavicles. 

The  Stenio-clavievtar   liga- 
ment (t)  may  be  considered 
to  form  a  captuU  to  the  joint, 
or  may  be  divided  into  an- 
terior and  poiterior  ligaments. 
The  fibres  pass  obliquely  from 
the  inner  extremity  of  the  cla- 
vicle to  the  margin  of  the  arti- 
cular surface  of  the  Btemnm. 
The  Cotlo-elturieular  or  Ilhomhoid  lU/ament  (3)  is  a  strong;  hand  of 
fibres  of  a  rhomboidal  ahapr,  attached  to  the  upper  surface  of  the 
cartildge  of  the  first  rib,  and  to  the  rough  impression  on  the  under 
sot&ce  of  the  inner  end  of  the  clavicle,  close  to  the  articulation. 

[It  is  supposed  that  the  clavicle  bos  been  cut  close  to  the  attacli- 
ment  of  tiie  stetno-nulstoid  in  the  dissection  of  the  posterior  triangle 
of  the  ne^  but  if  this  bos  not  been  the  case  it  should  now  oe 
divided.  The  inner  end  of  the  chuicle  being  then  drawn  up,  the 
coeto-«laTicnIai  ligament  is  to  be  divided,  ami  the  knife  passed  into 
the  atemo-clavicuW  articulation  from  below  and  close  to  tne  clavicle. 
By  this,  one  of  the  ajnoviol  membranes  will  be  opened,  and  the  otlier 
can  be  exposed  by  cutting  from  above  close  to  the  sternum,  thus 
leaving  the  inter-articular  cartilage  uninjured] 

The  luter-articular  fibro-carlHage  (4)  is  circulai  and  flat,  and  ia 
thinner  in  the  centre  than  at  the  circumference,  being  occasionally 

Fig.  174. — LigomcDla  of  the  etonio-clavii-ular  and  coeto-stenul  articulstioni 
(from  Wilwn). 
1.  AnteiiarsUmO'claTicularligament.  broucht  into  view  by  the  re- 

3.  Inter-eUvioulor  ligoineiit.  morai    af    the    anterior    anJ 

3.  Ccatn-cIaTieiilRr  or  riunnbaid  liga-  posterior  liKUDEnts. 

*'  —ID  on  bothridea.  5.  Anterior    coato^teraBl     li^imentA 

fibra  -  cutilnge,  ofthsflnt  indaeeondnbi. 
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perforated.  It  is  attached  to  the  clavicle  above^  and  to  the  stexnom 
and  cartilage  of  the  first  rib  below,  and  by  its  circomference  to  the 
ligaments  of  the  articulation.  A  synovial  membrane  is  placed  on 
each  side  of  it.  The  stemo-clavical^ur  is  an  arthiodial  joint  admitting 
of  extensive  movements  of  the  clavicle  in  all  directions. 

[The  inter-articular  fibro-cartilaff e  is  to  be  divided  and  the  inner 
end  of  the  clavicle  dislocated,  the  fibres  of  the  stemo-h^oid  which  ai« 
attached  to  it  being  separateo.  The  stemo-mastoid  (with  the  portion 
of  the  clavicle)  is  uien  to  be  turned  back,  being  carefullv  separated 
from  the  fascia  beneath.  The  spinal  accessory  nerve  will  be  found 
to  pierce  it  at  the  upper  part,  and  some  branches  of  the  cervical 
plexus  enter  the  under  surface  of  the  muscle.] 

Paxts  beneath  the  Stemo-liastoid  Muscle.  By  the  removal  of 
the  stemo-mastoid  the  following  structures  will  be  brought  into  view, 
which  must  be  subsequently  studied  in  detail.  The  posterior  belly 
of  the  digastricus  and  the  stylo-hyoideus,  with  the  posterior  auricular 
artery  and  parotid  gland  at  the  upper  border,  and  tiie  occipital  artery 
at  the  lower  border  of  the  digastricus.  Behind  them  the  prominent 
transverse  process  of  the  atlas  with  the  attachment  of  the  two  obliqui, 
and  lower  down  parts  of  the  splenius  capitis,  levator  anguli  scapuloB, 
and  scalenus  medius,  with  the  cervical  nerves  and  lymphatic  glands. 
In  front,  immediately  below  the  digastricus,  the  spinal  accessory 
nerve  will  be  foimd,  and  the  hypoglossal  nerve  arching  forward  over 
the  carotid  vessels.  The  common  carotid,  with  the  internal  jugular 
vein  external  to  it,  and  the  pneimio-gastric  nerve  lying  deeply  between 
the  two,  will  be  found  in  a  sheath  of  fascia  above  the  bolder  of  the 
omo-hyoid,  and  the  descendens  noni  nerve  lies  either  upon  or  in  the 
sheath,  and  forms  one  or  more  loops  with  the  commimicating  branches 
from  the  cervical  plexus.  The  bifurcation  of  the  carotid  will  be  seen 
about  the  level  of  the  thyroid  cartilage,  the  internal  carotid  passing 
upwards  by  the  side  of  the  jugular  vein  with  the  external  carotid  in 
front  of  it,  but  its  anterior  branches  reaching  forward  beyond  the 
stemo-mastoid.  Near  the  clavicle  are  the  omo-hyoid,  stemo-hyoid 
xmd  stemo-thyroid  muscles,  and,  deeper,  the  anterior  scalenus  with 
the  phrenic  nerve  upon  it. 

The  small  Descendens  Noni  Nerve  (Fig.  176,  14)  is  now  to  be 
<lissected  out.  It  is  either  upon  or  within  the  sheath  of  the  carotid 
vessels,  and  is  to  be  traced  upwards  to  the  9th  nerve  (which  crosses 
the  carotid  sheath  just  below  the  digastric  muscle),  and  downwards 
to  the  muscles  in  the  front  of  the  neck  which  it  supplies,  vii.,  sterno- 
hyoid, stemo-thyroid,  and  omo-hyoid.    A  branch,  ^hiaK  tmsjj  \fc 
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double^  will  be  found  to  come  forward  from  the  cervical  plexuB  to* 
join  the  nerve  and  form  a  loop  beneath  the  stemo-mastoid.    This  is- 
the  eommunicans  noni  nerve  (7)  and  comes  from  the  2nd  and  3rd 
cervical  nerves. 

The  Anterior  Jug^ar  Vein  will  be  found  of  very  variable  size^ 
and  near  the  median  line  of  the  neck.     It  may  receive  any  of  the 
veins  of  the  upper  pait  of  the  neck  when  of  good  size,  and  opens  into- 
the  subclavian  or  external  jugular  vein.     Its  size  depends  upon  that 
of  the  external  jugular,  varying  inversely  with  it. 

[The  fascia  is  now  to  be  removed  from  the  superficial  muscles  ot 
the  space,  but  the  carotid  sheath  should  Le  left  untouched  for  the 
present.] 

The  Stemo-hyoid  (Fig.  175,  14)  is  the  most  superficial  muscle  ; 
it  is  next  to  the  median  line,  and  only  separated  by  a  small  cellular 
interval  from  its  fellow  of  the  opposite  side.  It  anses  from  the  back 
of  the  first  piece  of  the  sternum,  from  the  first  costal  cartilage,  and 
from  the  back  of  the  inner  extremity  of  the  cla\'icle  ;  and  is  inserted 
into  the  body  of  the  hyoid  bone. 

The  Stemo-thyroid  (Fig.  175, 15)  is  deeper  and  bi-oader  than  the 
preceding  muscle,  by  which  it  is  partly  covered.  It  arises  from  the 
back  of  the  sternum  immediately  below  the  stemo-hyoid,  and  from 
the  first  costal  cartilage  ;  and  is  inserted  into  the  oblique  line  on  the 
side  of  the  thyroid  cartilage.  It  very  generally  has  a  transverse 
tendinous  intersection  in  its  fibres. 

The  Thyro-hyoid  (Fig.  175,  16)  is  a  direct  continuation  of  the 
last  muscle.  It  aj-ises  from  the  obli<iue  line  of  the  thyroid  cartilage, 
and  is  inserted  into  the  body  and  pai-t  of  the  great  cornu  of  the  hyoid 
bone  beneath  the  omo-hyoid.  A  small  special  branch  of  ner\'e  from 
the  9th  should  be  traced  to  this  muscle. 

The  Omo-hyoid  (Fig.  175,  17)  can  now  be  seen  in  its  whole 
length,  crossing  the  neck  beneath  the  stemo-mastoid,  and  consisting 
of  two  bellies  united  by  a  small  tendon,  which  has  been  seen  to  be 
held  down  to  the  clavicle  and  first  rib  by  a  process  of  the  deep  cer- 
vical fascia  (v.  p.  307).  It  arises  from  the  upper  margin  of  the  scapula 
close  to  the  notch,  and  from  the  transverse  ligament  which  converts 
the  supra-scapular  notch  into  a  hole.  It  is  inserted  into  the  body  of 
the  hyoid  bone  external  to  the  stemo-hyoid,  and  superficial  to  the 
thyro-hyoid  muscle. 

These  four  muscles  are  direct  or  indirect  depressors  of  the  hyoid 
bone.  They  are  all  supplied  by  the  descendens  noni  ner^^e,  except 
the  thjro-hyoid,  which  receives  a  special  branch  from  the  9th  nerve. 
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The  Digaatric  (Fig.  175,  i)  miiBcle  coDsists  of  tvo  portiom, 
placed  in  front  of  ami  behind  the  snbmBxilluy  gland  above  the 
hyoid  bone,  to  which  the  intermediate  tendon  is  attached.  It  arisa 
from  the  groove  on  the  inner  side  of  the  mastoid  procen  of  the  tem- 
pond  bone ;  and  is  ituerttd  into  the  digastric  foasa  at  the  lower 
bordei  of  the  inferior  maxilla  close  to  the  median  line.    Its  action  is 

Fig.  17S. 


I\/^^^J, 


to  open  the  mouth,  or  if  the  Jaw  ie  fixed,  U>  raise  the  hyoid  bone  and 
hiya^     Its  poRterior  belly  is  txipplitd  by  a  branch  of  the  facial 
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nerve,  and  the  anterior  by  the  mylo-hyoid  branch  of  the  inferior 
dental  nerve  (5th). 

The  Stylo-hyoid  (Fig.  175, 4)  is  the  muscle  in  immediate  connec- 
tion with  the  posterior  belly  of  the  digastric,  which  passes  throng 
its  fibres  close  to  the  hyoid  bone.  It  arites  from  the  outer  cdde  of 
the  styloid  process  of  the  temporal  bone  between  the  stylo-phaiyn- 
geus  and  stylo-glossus  muscles ;  and  is  inserted  into  the  upper  sur£Bu:e 
of  the  body  of  the  hyoid  bone.  It  is  supplied  by  a  branch  of  the 
facial  nerve. 

[The  sheath  of  the  carotid  artery  derived  from  the  cervical  fascia  is 
now  to  be  opeued.  The  descendens  noni  nerve  has  already  been 
traced  upon  it,  and  within  will  now  be  found  the  common  carotid 
artery  nearest  the  median  line  ;  external  to  that  the  pneumo-gastric 
(or  vagus)  nerve,  and  still  more  externally  the  internal  jugular  vein, 
^ehina  the  sheath  wiU  be  found  the  trunk  of  the  sympathetic  nerve 
lying  parallel  with  the  vessels,  and  crossing  transversely  behind 
them  at  the  lower  part  ^yi]l  be  seen  the  inferior  thyroid  artery.  The 
sheath  is  to  be  carefully  dissected  away,  and  the  branches  ctf  the  arteiY 
and  vein  followed  out  and  cleaned  as  far  as  the  dissection  will  admit 
ot  The  large  9th  nerve  will  be  found  crossing  the  external  and 
internal  carotids  in  a  curved  direction  immediately  below  the 
digastric  muscle,  and  the  superior  laryngeal  branch  of  the  pneumo- 
gastric  crosses  behind  them  a  little  lower  down.] 

The  Common  Carotid  Artery  (Fig.  176,  14)  has  the  same  re- 
lations on  both  sides  of  the  neck  from  the  stemo-clavicular  articula- 
tion upwards,  though  its  origin  is  different  on  the  two  sides.  On 
the  right  side  it  commences  at  the  stemo-clavicular  articulation,  by 
the  bifurcation  of  the  innominata  into  common  carotid  and  subclavian 
arteries,  but  on  the  left  side  it  begins  at  the  arch  of  the  aorta.  Its  direc- 
tion in  the  neck  is  upwards  and  a  little  outwards,  and  would  be  suffi- 
ciently indicated  by  a  line  from  the  end  of  the  clavicle  to  the  external 
auditory  meatus.  It  ordinarily  divides  at  the  level  of  the  upper 
border  of  the  thyroid  cartilage  into  external  and  internal  carotids, 
which  lie  at  first  side  by  side,  the  external  being  nearer  the  median 
line. 

It  has  in  front  of  it  the  sternal  origin  and  anterior  border  of  the 
Btezno-mastoid,  and  the  lower  parts  of  the  stemo-hyoid  and  thyroid 
muscles  ;  it  is  crossed  by  the  omo-hyoid  muscle  and  superior  thyroid 
vein,  and  quite  superficiaUy  by  the  platysma  ;  close  upon  the  vessel 
throughout  are  the  descendens  noni  nerve  and  the  sheath,  and  cross- 
ing the  sheath  at  the  lower  part  is  the  middle  thyroid  vein,  and  at  a 
yariable  point  the  stemo-mastoid  artery.  Behind  the  artery  are  the 
sheath^  the  sympathetic  cord,  and  its  middle  cervical  ganglion  :  the 


THE  COMMON  CABOTID  ARTEBY.  329 

inferior  thyroid  artery,  and  the  longus  colli  and  rectus  capitis  anticns 
major  muscles.  To  its  outer  side  are  the  pneumo-gastric  nerve  and 
the  internal  jugular  vein  ;  and  to  the  inner  side  the  trachea,  larynx, 
and  thyroid  body  ;  the  pharynjc,  oesophagus^  and  recurrent  laryi^geal 
nerve. 

The  point  of  bifurcation  of  the  common  carotid  may  vary  a  little, 
but  is  more  frequently  above  than  below  the  thyroid  cartilage. 

Surgery. — To  tie  the  common  carotid  artery  (Fig.  166,  e).  This 
may  be  accomplished  either  above  or  below  the  omo-hyoid,  but 
above  the  muscle  is  the  better  situation.  An  incision  three  inches  in 
length  along  the  anterior  border  of  the  stemo-mastoid,  beginning  at 
the  level  of  the  hyoid  bone,  will  allow  that  muscle  to  be  turned  out- 
wards sufficiently  to  bring  the  omo-hyoid  into  view.  In  the  angle 
between  the  two  muscles  the  carotid  is  to  be  foimd,  and  this  part  of 
the  operation  will  be  much  facilitated  by  slightly  reflecting  the  omo- 
hyoid towards  the  median  line  (Fig.  164). 

The  descendens  noni  nerve  may  be  seen  on  the  sheath  of  the 
vessels,  and  is  to  be  avoided,  and  the  sheath  is  to  be  carefully  opened 
on  its  inner  side  so  as  to  avoid  possible  injury  to  the  internal  jugular 
vein.  The  needle  is  to  be  passed  from  the  outer  side,  care  being 
taken  not  to  include  the  pneumo-gastric  nerve  or  the  sympathetic 
On  the  dead  body  the  vein  is  frequently  empty,  and  is  liable  to  be 
injured  unless  the  sheath  be  opened  well  to  its  inner  side. 

The  operation  below  the  omo-hyoid  might  be  performed  through  a 
similar  incision  along  the  border  of  the  lower  part  of  the  stemo- 
mastoid,  but  would  be  facilitated  by  dividing  the  sternal  origin  of 
the  muscle.  The  stemo-hyoid  and  Uiyroid  muscles  would  require  to 
be  turned  inwards,  or  even  divided,  in  order  to  reach  the  vesseL 

The  Internal  Carotid  Artery  (Fig.  177,  2)  ascends  to  the  base 
of  the  skull,  lying  close  to  the  pharynx  and  upon  the  prevertebral 
muscles  and  sympathetic  cord.  It  is  first  to  the  outer  side  of  the 
external  carotid  and  at  the  same  level,  and  is  crossed  by  the  dth 
nerve  with  the  digastric  and  stylo-hyoid  muscles  ;  but  it  crosses  the 
cfuperior  laryngeal  branch  of  the  pneumo-gastric.  Its  course  is 
then  deeper  than  the  external  carotid,  from  which  it  is  separated  by 
the  stylo-glossuB  and  stylo-pharyngeus  muscles  and  glosso-pharyngeal 
nerve,  and  it  finally  enters  the  carotid  canal  in  the  petrous  bone. 

The  internal  carotid  will  be  more  fully  traced  out  in  the  dissection 
of  the  pharynx. 

The  External  Carotid  Artery  (Fig.  176)  is  derived  £rom  the 
common  carotid  opposite  the  upper  border  of  the  thyroid  cartilage, 
and,  lying  to  the  inner  side  of  the  internal  carotid,  ascends  beneath. 
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the  Htemo-mastoid  to  a  point  between  the  ear  and  the  jaw,  when  it 
gives  off  il8  terminal  branches.  It  ia  crossed  bj  two  moaclea  and  a 
nerve  (the  digastric  and  stflo-hyoid  mtiacle»  and  the  9th  nerre),  and 
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is  also  separated  by  two  muscles  and  a  nerve  (the  stylo-glossus  and 
stylo-pharyngeus  muscles  and  glosso-pharyngeal  nerve)  from  the 
internal  carotid  at  the  upper  part,  where  that  vessel  lies  deeper  than 
it.  It  is  crossed  by  the  lingual  and  facial  veins^  and  enters  the 
substance  of  the  parotid  gland  behind  the  angle  of  the  jaw,  where  it 
lies  beneath  the  facial  nerve  and  the  commencement  of  the  external 
jugular  vein. 

Its  branches  may  be  divided  into  three  sets,  each  containing  three- 
branches. 

Anterior  set :  1,  Superior  Thyroid  ;  2,  Lingual ;  3,  Facial 

Posterior  set :  1,  Occipital ;  2,  Posterior  Auricular ;  3,  Stemo- 
Mastoid."*^ 

Ascending  set :  1,  Temporal ;  2,  Internal  Maxillary  ;  3,  Ascending. 
Pharyngeal, 

The  anterior  and  posterior  sets  can  now  be  partly  dissected  ;  the 
ascending  will  be  given  in  other  dissections. 

The  Superior  Thyroid  Artery  (Fig.  176,  12)  runs  forward 
beneath  the  depressor  muscles  of  the  hyoid  bone,  and  then  down- 
ward to  the  thyroid  body,  which  it  supplies,  anastomosing  with  the 
inferior  thyroid  artery  from  the  subclavian,  and  with  the  thyroid 
vessels  of  the  opposite  side.  It  gives  off  a  hyoid  branch,  which  runs 
along  the  lower  border  of  the  hyoid  bone,  and  anastomoses  with  the- 
hyoid  branch  of  the  lingual  artery  upon  the  upper  border ;  the 
superior  laryngeal  branchy  which  pierces  the  thyro-hyoid  membrane 
with  the  corresponding  nerve  ;  and  the  crico-thyroid  branch,  which 
anastomoses  with  its  fellow  of  the  opposite  side  across  the  crico- 
thyroid membrane.  Also  a  superficial  descending  branch,  which  sup- 
plies the  depressor  muscles  of  the  hyoid  bone,  and  from  which  the 
stemo-mastoid  artery  is  frequently  derived. 

The  crico-thyroid  branch  is  considered  to  be  one  of  the  dangers  of 
laryngotomy,  but  the  fact  of  its  being  parallel  to  the  knife  when 
entered  transversely,  as  it  ordinarily  is  in  the  operation,  renders  its 
division  unlikely,  whilst  its  small  size  would  cause  such  an  accident 
to  be  of  slight  importance. 

The  Lingual  Artery  (Fig.  176,  8). — Only  a  very  small  portion 
of  the  lingual  artery  is  now  visible,  nmning  transversely  upon  the 
middle  constrictor  of  the  pharynx  immediately  above  the  hyoid 
bone,  and  disappearing  beneath  the  edge  of  the  hyoglossus  muscle^ 

•  The  stcmo-mastoid  is  perhaps  more  frequently  derived  from  one  of  the 
branches  of  the  external  carotid  (superior  thyroid  or  occipital)  than  from  the 
trunk  itself,  but  is  ineerted  here  to  ccmpletc  tne  tLree  branches  of  the  posterior 
set 
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The  remainder  of  the  vessel  will  be  given  in  the  diBsectioii  of  the 
flubmaxillaiy  region. 

The  Facial  Artery  (Fig.  176,  4)  passes  upwards  and  forwaidi 
beneath  the  digastric  and  stylo-hyoid  mnscles,  and  throogh  the 
substance  of  the  submaxillary  gland  to  the  jaw,  which  it  croasei 
jnmiediately  in  front  of  the  masseter  muscle ;  it  will  be  followed 
out  in  the  dissection  of  the  face.  Its  inferior  palatine  branch  may 
be  seen  disappearing  between  the  stylo-glossus  and  stylo-phaiyiigeiu 
muscles,  and  the  tonsillar  branch  between  the  stylo-gloaBua  and 
pterygoideus  intemus,  and  these  will  be  afterwards  diasected ;  iti 
siihmaxillary  branches  (two  or  three)  enter  the  gland  ;  and  the  nb- 
mental  branch,  often  of  large  size,  runs  forward  over  the  mylo-hyold 
muscle  to  the  chin,  where  it  supplies  the  surrounding  tissues. 

The  facial  frequently  arises  in  common  with  the  lingual  artery^  in 
which  case  the  vessel  passes  beneath  the  hypoglossal  nerve. 

The  Occipital  Artery  (Fig.  176,  i)  is  only  seen  in  its  first  part 
It  runs  backwards  along  tlie  inferior  border  of  the  digastric,  and 
may  always  be  recognised  by  the  fact  that  the  9th  nerve  (hypo- 
glossal) hooks  round  it.  The  occipital  artery  crosses  the  following 
important  structures,  the  hypoglossal  nerve,  internal  carotid  arteiy, 
pneumo-gastric  nerve,  internal  jugular  vein,  spinal-accessoiy  nerve, 
and  sympathetic  trimk.  It  gives  a  small  posterior  meningeal  brands 
to  enter  the  jugular  foramen. 

The  Posterior  Auricular  Artery  nms  along  the  upper  border 
of  the  digastric,  and  can  only  be  seen  by  turning  that  muscle  a  little 
down.  At  the  mastoid  process  it  gives  the  stijlo-mastoid  branch  to 
the  stylo-mastoid  foramen,  and  then  supplies  the  pinna. 

The  Stemo-Mastoid  Artery  is  a  small  bmncli  of  uncertain 
origin,  coming  either  from  the  external  carotid  artery  near  its 
commencement,  or  from  the  occipital  or  superior  thyroid  arteries, 
or  both  the  latter.  It  is  of  small  size  and  enters  the  under  sui&oe 
of  the  stemo-mastoid  muscle,  crossing  the  carotid  sheath. 

Veins  corresponding  to  the  branches  of  the  external  carotid 
artery  take  nearly  the  same  courses  as  those  vessels,  and  terminate 
as  follows  :  The  internal  maxillary  and  temporal  veins  unite  in  the 
parotid  to  form  the  External  JuguLir  Vein,  which  afterwards 
receives  the  posterior  auricular  vein.  All  the  other  veins  open  into 
the  Internal  Jugular  Vein  directly,  or  into  an  Anterior  Jugular 
if  one  exists,  but  the  facial  vein  frequently  joins  the  external 
jugular. 

The  Internal  Jugular  Vein  (Fig.  176,  5)  is  deeply  placed  to 
the  outer  side  of  the  intemal  carotid  artery  immediately  below  the 
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base  of  the  sknll^  being  crossed  by  the  stylo-glossus  and  stylo- 
pharyiigeTis  muscles  and  the  glosso-pharyngeal  nerve.  Havmg  been 
crossed  by  the  digastric  and  stylo-hyoid  and  the  occipital  artery,  it 
is  covered  by  the  stemo-mastoid  for  the  rest  of  its  coune.  It  lies  to 
the  onter  side  of  the  internal  and  common  carotid  arteries,  having 
the  pnenmo-gastric  nerve  between  it  and  them,  and  is  enclosed  in 
the  carotid  sheath  of  cervical  fascia.  The  internal  jugular  vein 
receives  the  facial,  lingual,  occipital,  pharyngeal,  superior  and  middle 
thyroid  veins,  and  unites  with  the  subclavian  vein  to  form  the  vena 
innomvnata. 

At  the  posterior  aspect  of  the  junction  of  the  two  veins,  on  the 
left  side  of  the  body,  will  be  found  the  point  of  entrance  of  the 
Thoracic  Duct.  This  tube  should  be  carefully  preserved,  and  will 
be  subsequently  more  fully  dissected.  A  corresponding  but  much 
smaller  duct  (right  lymphatic  duct)  may  be  found  on  the  right  side 
of  the  body. 

The  Pneumorgastric  Nerve  (Fig.  177)  (8th  pair)  is  only  seen  in 
its  cervical  portion  at  present.  It  is  enclosed  in  the  carotid  sheath, 
lying  between  the  jugular  vein  and  the  artery,  and  enters  the 
superior  aperture  of  the  thorax,  passing,  on  the  right  side,  between 
the  subclavian  artery  and  the  innominate  vein,  and  on  the  left  side 
between  the  common  carotid  and  subclavian  arteries  and  behind  the 
innominate  vein. 

Its  Superior  Laryngeal  branch  (9)  curving  forwards  beneath  the 
internal  carotid  artery,  appears  opposite  the  hyoid  bone,  and  pierces 
the  thyro-hyoid  membrane  to  supply  the  mucous  membrane  of  the 
larynx.  Before  entering  the  larynx,  the  nerve  gives  a  small  external 
laryngeal  branch,  which  runs  obliquely  downwards  under  the  sterno- 
thyroid muscle  to  supply  the  crico-thyroideus,  one  of  the  intrinsic 
muscles  of  the  larynx. 

The  Recurrent  Laryngeal  Nerve  (21)  (inferior)  is  seen  running 
along  the  side  of  the  trachea  between  it  and  the  oesophagus,  and 
disappearing  beneath  the  lower  border  of  the  inferior  constrictor  of 
the  pharynx.  It  takes  a  different  course  on  the  two  sides  of  the 
body ;  on  the  right  arising  from  the  pneumo-gastric  in  the  neck, 
and  winding  round  the  subclavian  artery ;  on  the  left  arising  in  the 
thorax,  and  turning  round  the  arch  of  the  aorta. 

The  Cardiac  Nerves  (17)  are  one  or  two  slender  branches  of  the 
pneumo-gastric  in  the  lower  part  of  the  neck,  running  into  the 
thorax  to  join  the  cardiac  plexuses. 

The  Hypoglossal  Nerve  (Fig.  176,  6)  (9th  pair)  appears 
below  the  posterior  beUy  of  the  digastric  muscle,  hooking  round 
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1.  Ouwriupuig'IionofStbDerTe.         1.  luUm&l «iratid aiterf. 
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the  occipital  artery  and  then  curving  forward  superficially  to  the 
.great  vessels.  It  then  passes  beneath  the  tendon  of  the  digastrio 
close  to  the  hyoid  bone,  where  it  is  seen  in  the  angle  between  the 
two  bellies  of  the  muscle  lying  upon  the  hyo-glossus  muscle,  and 
finally  disappears  beneath  the  posterior  border  of  the  mylo-hyoid 
muscle. 

Its  descending  branch  (ramus  descendens  noni)  arises  opposite  the 
occipital  artery,  and  runs  downward  and  forward  either  upon  op 
within  the  carotid  sheath,  to  supply  the  stemo-hyoid,  stemo-thyroid, 
and  omo-hyoid  muscles,  and  to  form  one  or  more  loops  with  the 
communicans  noni  branch  from  the  cervical  plexus. 

The  nerve  to  the  thyro-hyoid  muscle  is  a  very  delicate  branch  derived 
from  the  9th  nerve,  just  before  it  passes  beneath  the  digastric. 

The  Sympathetic  (Figs.  177  &  178)  in  the  neck  lies  behind  the 
<^arotid  sheath  upon  the  prevertebral  muscles.  It  is  a  greyish  nerve 
which  has  three  cervical  ganglia  developed  upon  it,  of  which  only 
the  upper  two  can  now  be  seen^  the  lowest  being  on  the  neck  of  the 
first  rib. 

The  superior  cervical  ganglion  (i6)  is  a  fusiform  enlargement  of  the 
nerve  behind  the  internal  carotid  artery,  and  lying  upon  the  rectus 
capitis  anticus  major.  It  gives  branches  of  communication  to  the  8th 
And  9th  nerves,  and  also  to  the  four  upper  cervical  nerves :  and 
branches  of  distribution  to  the  internal  carotid  artery;  to  the 
branches  of   the  external  carotid  artery   (nervi  moUes)  ;    to  the 


3.  Pharyngeal   branch  of  pneumo- 

gaJstnc. 

4.  Glo880-pharyngcal  nerve. 
6,  Lingual  nenre  (dth). 

6.  Spinal-acce«80iy  nerve. 

7.  Middle  constrictor  of  pbarvnx. 

8.  Internal  jugular  vein  (cut;. 

9.  Superior  lairngcal  nerve. 

10.  Ganglion  or  trunk  of  pneumo- 

gastric  nenre. 

11.  H^'poglossal  nerve  on  hy^o-glossus. 

12.  DiUo  communicating  with  eighth 

and  first  cervical  nerve. 

13.  External  laryngeal  nerve. 

14.  Second    cervical    nerve    loopin 

with  first, 
lo.  Phar^Tigcal    plexus   on    inferior 
constrictor. 

16.  Superior    cervical    ganglion     of 

sympathetic. 

17.  Superior  cardiac  nerve  of  pneumo- 

gastric. 

18.  Third  cerrical  nerve. 


19.  Thyroid  body. 

20.  Fourth  cervical  nerve. 

21.  21.  Left  recurrent  laryngeal  nerve. 

22.  Spinal-accessorv    communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym* 

pathetic. 

25.  Middle  cardiac  nerve  of  pnenmo- 

gastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  carotid  artery. 

28.  lirachial  plexus.  ' 

29.  Phrenic  nerve  (cut), 

30.  Inferior  cervical  ganglion  of  qrm- 

nathetic. 

31.  Pulmonary  plexus   of    pneumo- 

gastric. 

32.  Thoracic  aorta. 

3i.  (Esophageal  plexus. 

34.  Vena  azygos  superior. 

3d.  Vena  azygos  minor. 

36.  GangUat^  cord  of  sym^^th&^titu 
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fbxrjai,  joiuinj;  th«  pharjitge&l  plexus ;  to  the  niperioT  laiTiigeal 
nerve  (occaaonilljr};  and  the  laptrw  cardiac  fi«r*«  to  the  cardiae 

'^"^  Fig.  178. 


The  middle  cavkal  ot  Otyroid  ganglion  (24),  ia  opposite  tlie  5tli 
cervical  vertebia  and  iimiallj  over  the  inferior  thyroid  arteiy.  Tiom 
this  ganglian  branches  of  cammunitatioji  go  to  the  fifth  and  sixtlt 
cervical  nerves  ;  thyroid  branches  are  dittrUnited  upon  the  infenor 
thyroid  artery  ;  and  the  tnidiie  cardiac  nerve  passes  into  the  thoiai, 
communicating  with  the  recarrent  laryngeal  nerve. 
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The  Spinal-Accessory  Nerve  (Fig.  176,  3)  (8th  pair)  appears 
l)elow  the  digastric  and  close  to  the  transverse  process  of  the  atlas. 
It  pierces  the  deep  surface  of  the  stemo-mastoid  muscle  giving 
branches  to  it,  and  then  emerging,  crosses  the  posterior  triangle  to 
the  trapezius. 

The  Cervical  Plexus  (Fig.  176)  is  formed  by  the  anterior  branches 
of  the  four  upper  cervical  nerves,  but  the  loop  from  the  Ist  nerve  to 
the  2nd  is  of  very  small  size  and  cannot  be  well  seen  in  this  stage  of 
the  dissection.  The  2nd,  3rd,  and  4th  nerves  appear  between  the 
rectus  capitis  anticus  major  and  the  middle  scalenus,  lying  beneath 
the  stemo-mastoideus.  Each  of  these  nerves  commimicates  with  the 
one  above  and  below  it,  and  gives  off  superficial  and  deep  cervical 
branches.  The  superficial  branches  of  the  cervical  plexus  have  been 
already  dissected  in  the  posterior  triangle,  and  can  now  be  traced  to 
their  source, — the  great  auricular,  small  occipital,  and  superficial 
cervical  branches  to  the  2nd  and  3rd  nerves,  and  the  descending 
branches  to  the  3rd  and  4th  nerves. 

The  deep  branches  of  the  cervical  plexus  are — 

1.  Communicating  branches  with  the  8th  and  9th  cranial  nerves 
and  the  sympathetic,  which  will  afterwards  be  dissected. 

2.  Muscular  branches  to  the  rectus  capitis  anticus  major,  rectus 
minor,  and  rectus  lateralis. 

3.  The  Communicans  noni  (7)  usually  consisting  of  two  branches 
from  the  2nd  and  3rd  nerves,  which  join  the  descendens  noni  branch. 

4.  The  Phrenic  nerve  (11)  arising  from  the  4th  nerve  (or  from  the 
3rd  &  4th)  and  having  in  addition  a  bmnch  of  communication  with 
the  5th.  It  lies  upon  the  scalenus  anticus,  getting  to  its  inner 
border  at  the  lower  part  of  the  neck,  and  has  a  communicating 
branch  from  the  sympathetic,  and  also,  frequently,  from  the  nerve  to 
the  subclavius  from  the  brachial  plexus.  The  phrenic  will  subse- 
quently be  traced  to  the  diaphragm  in  the  dissection  of  the  thorax. 

5.  Muscular  branches  are  derived  from  the  plexus,  which  go  to  the 
stemo-mastoid,  levator  anguli  scapulae,  and  trapezius  muscles,  and 
also  to  the  scalenus  medius. 

Anterior  Triangle  op  the  Neck. 

After  the  dissection  of  the  side  of  the  neck  is  completed,  by 
replacing  the  stemo-mastoid  muscle  in  its  proper  position,  the 
boundaries  and  contents  of  the  anterior  triangle  will  be  fully  seen. 

The  Anterior  Triangle  (Fig.  164)  of  the  neck  is  boimded  in 
/ront  by  the  median  line  of  the  neck ;  and  behind  by  the  stemo-mas- 
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toid  muscle.  Its  hcue  is  above,  and  is  formed  by  the  lower  jaw  and 
a  line  from  the  angle  of  the  jaw  to  the  mastoid  process  ;  the  apex  ift 
below,  at  the  top  of  the  sternum. 

The  skin  and  superficial  fascia,  the  platysma,  the  deep  fascia,  and 
the  superficial  nerves  have  been  turned  aside  to  expose  the  contents^ 
of  the  triangle,  which  arc  as  follows.  The  digastric  and  stylo-hyoid 
muscles  are  seen  to  cut  oif  the  submaxillary  triangle,  in  which  is 
lodged  the  submaxilLiry  gland,  resting  upon  the  mylo-hyoid  muscle 
between  the  jaw  and  the  hyoid  bone.  Below  the  hyoid  bone  will  be 
seen  the  stemo-hyoid,  the  stemo-thyroid,  and  thyro-hyoid  muscles  ; 
and  the  anterior  belly  of  the  omo-hyoid  which  runs  obliquely  across- 
the  triangle,  dividing  it  into  an  upper  and  lower  part. 

The  common  carotid  artery  comes  into  view  between  the  stemo- 
mastoid  and  omo-hyoid  muscles,  with  the  descendens  noni  nerve 
superficial  to  it,  and  the  internal  jugidar  vein  to  its  outer  side  and 
concealing  the  pneunio-gastric  nerve.  The  external  and  internal 
carotids  are  seen  at,  or  near,  the  upper  border  of  the  thyroid  cartilage^ 
and  are  crossed  superficially  by  the  hypoglossal  nerve ;  both  cross 
the  superior  laryngeal  nerve,  which  is  seen  passing  to  the  larynx  be- 
tween the  middle  and  inferior  constrictors  of  the  pharynx,  to  the 
inner  side  of  the  carotid  vessels. 

The  superior  thyroid,  lingual,  and  facial  arteries  are  seen  in  part 
in  the  anterior  portion  of  the  space  ;  and  the  occipital  artery  is  seen 
tuining  backwards  below  the  digastric,  and  in  relation  with  the 
hypoglossaJ  nerve. 

The  Face. 

The  face  is  the  only  region  in  which  it  will  be  convenient  to  make 
different  dissections  on  the  two  sides,  i.€.,  of  the  muscles  and  vessels 
on  one,  and  of  the  nerves  on  the  other  ;  and  the  dissectors  are  there- 
fore advised  to  adopt  this  method  of  proceeding. 

Before  commencing  the  dissection,  the  student  should  observe  the 
external  anatomy  of  the  eye  and  its  appendages,  so  that  they  may  be 
seen  in  as  natural  a  condition  as  possible  (Fig.  179). 

On  the  margin  of  the  orbit  is  the  supercilium  or  eyebrow,  a  ridge- 
of  thickened  skin  covered  with  hairs.  The  eyelids  or  palpehr(e  are 
two  thin  folds  composed  of  cartilage,  muscle,  and  fascia,  covered  by 
the  skin  externally,  and  lined  by  the  conjunctiva  continued  from  the 
surface  of  the  eyeball.  The  points  of  junction  of  the  two  lids  are 
called  the  inner  and  outer  canthif  and  along  the  free  border  of  the 
lids  will  be  seen  the  cilia  or  eyelashes,  whid^  in  health  curve  upwards, 
from  the  upper,  and  downwards  irom  the  iKwer  lid. 
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Before  opening  the  lids  they  should  be  drawn  forcibly  otitwaid 
towards  the  temple,  in  order  to  make  tense  and  prominent  the  little 
tendo  oculi  at  the  inner  canthus. 

SiLrgery. — The  tendo  ocuU  is  important  as  the  guide  to  the 
lachrymal  sac  when  it  is  necessary  to  introduce  a  knife  into  it  in 
cases  of  lachrymal  abscess,  and  the  student  should  practise  this  little 
operation  at  once  as  follows  : — 
Drawing  the  eyelids  outward  to  ^^^-  ^"^* 

render  the  tendon  tense,  a  narrow 
knife  held  with  the  back  towards 
the  nose  is  entered  vertically 
immediately  below  it,  and  passed 
downwards  and  a  little  backwards 
behind  the  lower  margin  of  the 
orbit ;  the  handle  of  the  knife 
being  then  brought  against  the 
forehead,  and  the  point  pushed 
downward  and  a  little  outward, 
it  will  be  felt  to  be  in  the  nasal  " 

duct,  and  a  probe  can  be  passed  down  into  the  nose  without  diffi- 
culty. 

The  lids  being  separated,  close  to  the  inner  canthus  will  be  seen  a 
small  space  called  the  loots  lachri/malisy  and  on  the  free  margin  of  each 
lid  close  to  this  will  be  seen  a  little  eminence  (papilla  lachrymalis) 
perforated  by  a  minute  hole,  the  punctum  lachrymale  (9).  A  small 
probe  introduced  vertically  through  the  punctum  will  pass  hori- 
zontally along  the  canaliculus  into  the  lachrymal  sa^  (12),  situated  in 
the  grove  in  the  lachrymal  bone  and  beneath  the  tendo  oculL  This 
is  a  delicate  fibrous  bag  wider  above  than  below,  where  it  is 
continuous  with  the  nasal  duct.  It  is  lined  with  mucous  mem- 
brane having  a  ciliated  epithelium.  The  canaliculi  may  be  opened 
up  upon  the  probe  or  with  a  fine-pointed  pair  of  scissors,  when  a 

Fig.  179. — Appendages  of  the  eye  (from  Wilson). 


1.  Superior  tarsal  cartilage. 

2.  Lower  border  of  the  cartilage  on 

which  are  seen  the  openings  of 
the  Meibomian  glands. 

3.  Inferior   tarsal    cartilage;    along 

the  upper  border  of  this  car- 
tili^e  the  openings  of  the 
Meibomian  glaads  are  likewise 
seen. 

4.  Lachr^rmal  gland ;  its  superior  or 

orbital  portion. 
6.  Inferior  or  palpebral  portion. 


6.  Lachrymal  ducts. 

7.  Plica  semilunaris. 

8.  Caruncula  lachrymalis. 

9.  Puncta  lachrymalia  of  the  lachry- 

mal canals. 

10.  Superior  lachrymal  canal. 

11.  Inferior  lachrymal  canal. 

12.  Lachrymal  sac. 

14.  Dilatation  of  the  nasal  duct,  where 

it  opens  into  the  inferior  meatus 
of  tne  nose. 

15.  Nasal  duct. 
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good-sized  probe  may  be  readily  introduced  into  the  sac  mi  be 
piuhed  down  into  the  nasal  duct  and  nose.  If  the  npper  lid  i> 
everted  over  a.  probe,  the  conjunctiva  lining  it,  with  the  AfnhmnaK 
gbmdt  beneath,  nmoing  iu  pamllel  tovH  to  the  free  niBjgia,  will  be 


Cloeet 


tiie  inner  canthua  ia  a  reddish  body,  the  earmtewla  locAry- 
mali*  (8),  couipoaed  ai 
follicles,  end 


Fig.  ir,n. 


eitemnl  to  it  1 
nute  semiluaar  fold  at 
conjunctiva,  c^ed  the 
}ilifa  lemitanarit  (j\ 
the  representative  of 
the  la^mhrana  nictitam* 
of  birds,  crocodiles,  and 
batrncbia.  The  con- 
junctiva ia  the  mncons 
lining  of  the  lids,  and 
ia  continued  on  to  the 
eyeball,  where  it  is 
loosely  attached  to  tbe 
sclerotic  bnt  inaepara- 
bly  to  the  comea.  If 
the  conjunctiva  be  care- 
fully divided  over  the 
sclerotic,  the  attach- 
ments of  the  muscles  of 
the  eyeball  maybe  seen. 
The  student  should  recognise  with  his  finger  the  prominence*  of 
the  nasal,  molar,  and  jaw  bones,  and  also  the  margin  of  the  orbit ; 
and  it  will  be  well  also  to  examine  the  etate  of  tension  of  the 
eyeball  by  pressing  upon  it  gently  with  the  forefingers,  since  this 
varies  very  much  according  to  the  freshness  of  the  subject.    Oppor- 


Fig.  180.— The  piiu 


1.  1.  Helix. 

2.  Crushclids. 

3.  Spina  lielicis. 

I.  PrDceUDB  fsudatus  helicu. 

i.  Antihelii. 

1,  6.  Crura  sntihi^Ucia. 

!.  Fom  ecapboidea  or  fossa  of  the 

1.  Tamn  of  the  ajitihclii. 
>.  Conclui. 


t3  niuiclcs  (ftom  Wilmn,  after  Arnold). 


ID.  Tra^e. 

11.  Antitrapis. 

12.  laciiurs  iatcrtragica. 

13.  Attrahone  aurcm. 

14.  AttolteDB  aurom. 

15.  SetrabfDB  aurem. 

16.  Major  hpUpieraiiBfle. 

17.  Minor  hclicia  muicle. 

18.  Tragiru*. 

19.  Aalitragicus. 
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tnnity  should  be  taken  also  to  examine  the  extemsl  ear,  ana,  it  poi- 
tdble,  to  see  the  membruia  tjmpani  with  the  Epeculum. 

The  Pinna  (Fig.  180)  is  composed  of  eaiiilage  covered  with  akin, 
and  is  divided  into  the  following  parts  : — The  outer  rim  is  the  keUx 
(i),  and  that  next  to  it  the  mUAelix  (5),  the  groove  between  the  two 
being  the  fo$ia  of  tht  helix  (7).  The  deep  cavitf  leading  to  th« 
meatus   txteraui  is  the 

candia    (9),    aud    the  '''S-  '^'■ 

little  nodule  in  front 
of  it  the  trcupit  (10), 
the  corresponding  no- 
dule behind  being  the 
ar4itragus  (11).  Tin, 
lowest  part  of  the  ciir 
is  the  l<AuU,  wliich  con 
siats  of  fat 

The  extrinsic  muse]  is 
of  the  ear  (Altrahens 
AttoUena,  and  Rttra 
hens)  have  been  seen 
in  the  dissection  of  th 
scalp.  Variond  small 
muscle)'  have  been  de- 
scribed as  passing'  from 
one  point  to  another  of 
the  curtilage  of  the 
pinna,  but  do  not  re- 
quire special  descrip- 
tion. They  con  be  sufficiently 
not  repay  the  trouble  of  dissection, 

[The  cheeks  are  now  to  be  distended  with  cotton  wool  and  the  lips 
earefiilly  sewn  together.  A  little  piece  of  wool  may  also  be  intro- 
duced beneath  the  eyelids  with  advant^e.     An  incision  is  to  be 


Fig.  181.— Tho  pinna 


1,1.  Border  of  the  helii. 

2.  Spine  of  the  huEi, 

3.  ConYeiity  comwpoiiding  with  the 

foesa  Ksphoidea. 
4,4.  CoDTCxity  of  the  canchii;  tho 
finurc  between    tlu    nnmbeni 
correBponda    with 


idiucIm,  as  Bovn  from  behind  (from  'Wilscm, 
after  Arnold). 

5.  PonticulUB  conchic. 

6.  6.  CHrtilHgs  of  the  mentnl. 

7.  Aperture  of  the  meatm. 

8.  Attraheni  aarem. 
g.  Atlollene  aurem. 

10.  Retraheiu  auicm. 

11.  Transreniu  anricutc. 

12.  Obliqan*  auricahe. 


tho     onia 
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made  from  the  temple  in  front  of  the  ear  alone  the  jaw  to  the  chin 
^the  Bcah)  having  been  already  dissected),  and  the  skin  is  to  be  caie- 
ndlj  reflected  towiuds  the  median  line.  A  cut  around  the  orbit  and 
mouth  will  avoid  interference  vft^h  the  eyelids  and  lips.  All  muscular 
fibres  and  vessels  are  to  be  carefully  preserved,  but  the  small  nerves 
are  to  be  cut  away,  together  with  all  the  loose  fat.  'The  parotid  gland 
in  front  of  the  ear  is  to  be  preserved,  and  its  duct  traced  across  the 
face  below  the  malar  bone.] 


Muscles  op  the  Face  or  Muscles  of  Expression. 

The  Orbicularis  Palpebrarum  (Fig.  183 ,  4)  is  a  broad  muscle 
surrounding  the  orbit  and  attached  to  its  inner  angle,  being  continuous 
above  with  the  fibres  of  the  occipito-frontalis  (t?.  p.  292).  It  arUei 
from  the  internal  angular  process  of  the  frontal  bone,  from  the  tendo 
oculi  passing  between  the  nasal  process  of  the  superior  maxilla  and 
the  inner  extremities  of  the  tarsal  cartilages,  and  from  the  nasal 
process  itself.  Its  fibres  surround  the  orbit  and  are  attached  to  the 
skin  ;  those  passing  on  the  lids  are  called  the  palpebral  fibres  (or 
palpebralis  muscle),  and  are  attached  externally  to  the  malar  bone 
and  external  tarsal  ligament. 

The  orbicularis  palpebrarum  is  the  muscle  which  closes  the  eye- 
lids, and  is  therefore  the  direct  antagonist  of  the  levator  palpebn©. 

The  Corrugator  Supercilii  will  be  seen  by  removing  the  portion 
of  the  orbicularis  covering  the  brow.  It  arises  fi-om  the  inner  part  of 
the  superciliary  ridge,  and  is  inserted  into  the  orbicularis  about  the 
centre  of  the  eyebrow. 

The  Pyramidalis  Nasi  (Fig.  182,  i)  is  a  small  slip  of  muscle  lying 
along  the  nasal  bone,  continuous  with  the  occipito-frontalis  above, 
and  lost  on  the  nasal  cartilage,  where  it  joins  the  tendon  of  the 
compressor  naris. 

The  liOvator  liabii  Superioris  Alesque  Nasi  (Fig.  183,  8)  arUes 
from  the  upper  part  of  the  nasal  process  of  the  superior  maxilla  close 
to  the  margin  of  the  orbit ;  it  widens  as  it  descends,  and  divides  into 
two  slips,  which  are  inserted  into  the  alar  cartilage  of  the  nose  and 
into  the  upper  lip. 

The  Compressor  Naris  (Fig.  182,  3)  is  to  be  traced  beneath  the 
preceding  muscle  to  its  origin  from  the  canine  fossa  of  the  superior 
maxilla.  The  muscle  is  triangular  in  shape,  and  passes  to  be  inserted 
on  the  bridge  of  the  nose,  where  it  imites  with  the  opposite  muscle 
and  the  pjrramidalis  nasi. 

The  Depressor  Alee  Nasi  (Fig.  182,  7)  is  a  small  muscle 
which  can  only  be  properly  seeiL  by  everting  the  lip  (at  a  later 
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Fig.  182. 


stage)  and  removing  tlte  mncoiu  membmne.  It  arua  from  tlie 
mjrtifonn  fo«aa  over  &o  inciaor  teeth  of  the  upper  jaw,  and  is 
ittMerted  into  the  poeterioT  part  of  the  columns  and  the  ala  of  tha 

noae. 

The  OrbicuUria  Oria  (Fig.  183,  7) 
ia  the  Bphiiicl«r  miucle  aurrounding  the 
moutL     It  IB  joined  by  all  the  other 

miuclea  which  aie  inserted  into  the 
lips,  and  specially  by  the  buccinator  on 
each  side,  tbe  fibres  of  which  interlace 
with  it.  It  is  attached  to  each  aide  of 
the  aeptnm  of  the  noae  by  a  Email  alip 
(naao-labialis)  (Fig.  182,  9),  anil  l«  the 
BnperioT  maxilla  close  to  the  canine 
tooth  on  each  aide,  by  small  slips  which 
have  been  named  the  fasciculi  accessorii 
(10).  Professor  Ellis  has  deaciibed  si- 
miloT  attacliments  to  the  lower  jaw 
close  t«  the  canine  teeth. 

The  Iievator  Labii  Superioris 
PropTius  (Fig.  183,  9)  arises  from  the 
superior  maxilla  and  moT'^n  of  the 
innlar  bone  above  the  infra-oibital  fora- 
men, and  k  inicrteit  into  the  upper  lip 
eitcmaliy  to  the  slip  from  the  comniou 
elevator. 

The  Levator  Anguli  Oris  (Fig.  183)  ariMi  from  the  canine 
fossa  of  the  superior  niiuulla  imiucdiately  below  the  infra-orbital 
foramen,  and  paasca  downwards  and  outwards  beneath  the  pi«- 
ceding  muscle  to  the  angle  of  the  moutli,  joining  the  fibres  of  the 
•orbicularis. 

The  Zygomaticua  (Fig.  183)  ia  either  a  single  muscle,  ot  has  two 
.slips  forming  the  zygomoticiw  major  and  minor. 

Fi;.  lB2.-MuKles  of  the  nose  (from  WilsoD,  after  Ainald). 


1.  ?TrainidiiliB  ni 

2.  Upper  part  ot  the  Ic 

supcnorii  aliEque  a 


I.  Upper  legnieat  of  the  oi-bicnlarii 


7.  Port  ot  the  depnnor  il 


extends  betveen  the  end  al  flw 
no4e  uid  the  slar  okftikge.  Iti 
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^le  Zygomaticus  major  (ii)  aritabom  the  malar  bone  cIom  to  ito 
JDDctioik  with  the  xygoma,  and  pasK*  obliqnelj  to  the  angle  of  tin 
aumth. 

The  ZygomaticuB  minor  (loj,  much  smaller,  ansa  from  tha  inalu 
bone  in  front  of  the  preceding,  and  ia  interted  between  it  and  tJie 
levator  labii  superioriH,  with  wliich  it  unite& 

On  the  dile  of  the  jaw  will  be  seen  the  insertion  of  the  Platjma 
ICToidM,   continnooB   : 


Fit- 183. 


'  lesa  with  the  oibicnlarii 
oris  at  the  angle  of  the  moath, 
and  with  the  muaclea  below 
the  lip.  Occauonallj  there  ia 
a  strong  slip  passing  tisna- 
Tersely  irom  the  fascia  over 
the  masseter  to  the  angle  of  the 
month,  and  colled  the  Biao- 
ritis  Kuacle  of  Santorini. 

The  DepreBBor  Augiili 
Oris  (Fig.  183,  13)  (triangu- 
larig  menti)  ia  a  triangolar 
muscle  tirUing  from  the  outer 
surface  of  tlie  lower  jaw,  be- 
low and  a  little  external  to 
the  mental  foramen,  and  in- 
serted into  the  angle  of  the 
mo\[th. 


Fig.  ISS.-Uuules  of  the  head  and  face  (rrom  WiIkd). 

I.  FroDlal  nOTtion  oC  the  ocripito- 

11.  ZygomntiriH  major. 

13.  IJepreHor  labii  mfmorii. 

2.  It>  oecipilai  portion. 

13.  Deprraaor  anguli  oris. 

14.  Levator  menti. 

4.  Orbi^lp™   m.ip«brarum,   »hirh 
concfttti  the  ramipaUir  supur- 

16.  Superficial  portion  ot  the  mu- 

■eter. 

cilii  and  Inuor  [anii. 

16.  Part  ofits  deep  portion. 

6.  Pyramidalia  nnu. 

17.  Attrahens  avirem. 

e.  Compreuor  HBrie. 

IB.  Buccinator. 

7.  Orbiculam  ori». 

19.  AtloUenB  aumn. 

8.  Levator  labii    miperioria    alique 
nasi ;  the  adjoining  faacicuJus 

temporal  mwle. 

between  flgurea  8  and  9  i«  the 
Ubiit  portion  of  the  muscle. 
9.  Lenlor  labii  niperioria  proprins ; 

21.  Betrahcni  aurcm. 

22.  Anterior  boll)-  of  the  digaatricua. 

23.  Stylo-hjoid  pierced  by  porterior 

24.  Mylo-^yoideui.  ^ 

the  lower  part  of  the  levator 

aognli  oris  i«  aeea  between  the 

niuMlealOandll. 

2S.  Slerao-maBtoid. 

26.  Traperiu.. 
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The    Depressor    Labii   Inferioris  (Fig.  183,  12)    (qnadratua. 
menti)  arises  from  the  outer  surface  of  the  lower  jaw,  between  the 
symphysis  and  the  mental  foramen,  and  ascends  obliquely  to  meet 
its  fellow  in  the  median  line  at  the  lower  lip,  thus  leaving  a  trian- 
gular interval  between  them. 

The  Levator  Menti  (Fig.  183,  14)  is  a  triangular  muscle  placed 
internally  to  the  depressor  of  the  lower  lip,  arising  firom  the  incisive 
fossa  of  the  lower  jaw  and  inserted  into  the  skin  of  the  chin.    It  is. 
best  dissected  by  everting  the  lower  lip  and  removing  the  mucous 
membrane. 

All  the  muscles  of  the  face,  muscles  of  expression,  are  supplied  by 
the  facial  nerve  (portio  dura  of  7th).  In  health  the  muscles  of  the 
two  sides  of  the  face  antagonise  one  another,  and  an  equilibrium  is 
unconsciously  maintained ;  but  should  the  nerve  of  one  side  be- 
divided,  or  become  paralysed  from  disease  of  the  temporal  bone,  the 
balance  of  power  will  be  destroyed,  and  the  face  will  be  at  once 
drawn  to  the  healthy  side  by  the  preponderating  muscles.  The 
paralysed  side  will  remain  immoveable,  the  eye  will  be  open,  and 
the  patient  will  be  unable  to  whistle,  etc. 

The  Parotid  Gland  is  the  largest  of  the  salivary  glands,  and  is 
placed  between  the  ear  and  the  lower  jaw,  its  superficial  part  over- 
lapping the  masseter  muscle  and  being  called  the  socia  parotidis. 
It  reaches  as  high  as  the  zygoma  and  as  far  back  as  the  mastoid 
process,  and  below,  it  is  separated  from  the  submaxillary  gland  by 
the  stylo-maxillary  ligament.  Its  deep  surface  presents  three  pro- 
cesses ;  one  occupies  the  posterior  part  of  the  glenoid  fossa,  a  second 
accompanies  the  internal  maxillary  artery  beneath  the  lower  jaw,  and 
the  third  passes  backward  beneath  the  stemo-mastoid,  and  reaches 
the  root  of  the  styloid  process  and  the  deep  vessels  and  nerves  of 
the  neck.  The  duct  of  Stenson  (ductus  Stenonis)  arises  from  the 
anterior  part  below  the  socia  parotidis,  and  passes  transversely 
across  the  masseter,  to  open  into  the  mouth  through  the  buccinator 
muscle  opposite  the  second  molar  tooth  of  the  upper  jaw.  Imme- 
diately below  the  duct  is  a  large  branch  of  the  facial  nerve,  and 
above  it  the  transverse  facial  artery.  The  gland  is  traversed  by  the 
external  carotid  artery,  which  gives  off  its  two  terminal  branches 
(temporal  and  internal  maxillary)  in  its  substance  ;  by  the  external 
jugular  vein  ;  and  by  the  facial  and  auriculo-temporal  nerves,  from 
both  of  which  it  receives  branches.  The  structure  of  the  parotid  is 
that  of  a  compound  racemose  gland,  like  the  other  salivary  glands. 

It  receives  parotid  branches  from  the  temporal  artery  and  its  special 
nervous  supply  from  the  auriculo-temporal  and  sympathetic  nervea« 
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[The  lemains  of  the  platysma  are  to  be  removed  to  show  the 
facial  artery  and  vein  in  front  of  the  masseter,  and  the  artery  Ib  to 
he  followed,  out  to  the  inner  angle  of  the  eye  with  as  little  injury  to 
the  muscles  as  possible.] 

The  Facial  Artery  (Fig.  184)  [external  carotid],  the  cervical 
portion  of  which  has  been  already  dissected  (p.  332),  appears  on  the 
face  immediately  in  front  of  the  masseter  muscle,  where  it  lies  on 
the  lower  jaw  and  is  crossed  by  the  platysma.  It  then  passes 
upwards  and  inwards  beneath  the  zy^j^omatici  muscles  to  the  side  of 
the  nose,  lying  upon  the  buccinator,  levator  anguli  oris,  and  levator 
labii  superioris  muscles  in  its  course.  At  the  side  of  the  nose  it  is 
crossed  by  the  outer  portion  of  tlie  levator  labii  superioris  alaeque  nasi, 
^nd  reaches  the  angle  of  the  orbit  to  anastomose  with  the  nasal 
branch  of  the  ophthalmic  artery.  This  is  therefore  one  of  the  points 
of  communication  between  the  external  and  internal  carotid  vessels. 

Branx^es.  —As  the  artery  crosses  the  jaw  it  gives — 

1.  Masseteric  and  hmcal  branches  to  the  corresponding  muscles. 

2.  The  Inferior  labial  (13)  branch,  which  runs  midway  between 
the  chin  and  the  mouth,  passing  transversely  beneath  the  depressor 
anguli  oris. 

3.  Tlie  Inferior  coronary  (15)  branch,  taking  the  same  course  as 
the  preceding  but  nearer  the  margin  of  the  lip.  Its  size  depends 
upon  that  of  the  inferior  labial,  with  which  it  anastomoses,  and  also 
with  the  vessel  of  the  opposite  side. 

4.  The  Superior  coronary  (17)  branch,  often  arising  in  common 
with  the  inferior  coronary.  It  pierces  the  orbicularis  oris,  and  runs 
beneath  the  mucous  membrane  of  the  lip  to  anastomose  with  the 
vessel  of  the  opposite  side.  It  gives  a  little  branch  to  the  septiun  of 
the  nose  {artery  of  the  septum). 

5.  Tlie  Lateralis  nasi  (19)  branch,  passing  beneath  the  levator  labii 
superioris  alaeque  nasi  to  be  distributed  to  the  ala. 

6.  The  Angular  artery  (21),  which  is  the  terminal  branch  and 
anastomoses  "with  the  ophthalmic. 

Surgery. — The  facial  artery  may  be  compressed  or  tied  imme- 
diately in  front  of  the  masseter,  where  its  pulsation  can  be  readily 
felt  through  the  thin  platysma.  The  position  of  the  coronary  arteries 
immediately  beneath  the  mucous  membrane  should  be  borne  in 
mind  in  operating  for  hare-lip  or  cancer,  as  it  is  necessary  to  thrust 
the  hare-lip  pin  deeply  into  the  substance  of  the  lip,  in  order  to 
-control  the  haemorrhage  effectually. 

The  Facial  Vein  commences  at  the  ini^er  angle  of  the  orbit  in  the 
angular  vein,  formed  by  the  frontal  and  supra-orbital  veins.    It  then 
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nins  obliquely  aci«B9  the  &ce  to  tie  eHge  of  the  nuuael«r,  where  it 
lies  close  to  the  outer  side  of  the  artery,  and,  after  receiving  the 
Ulterior  iuteroal  maxillary  branch  from  the  pteryi;oid  region,  puiea 
into  the  neck  to  join  the    internal  jugular  vein.    It  is  doased 

Fig.  184. 


Fig.  1S4.— The  srteric«  of  the  face  and  head  (dravu  by  G.  £.  L.  Feane). 

1.  Common  carotid.  10.  Tvnipnnil   nttery,   diridinc   info 

2.  Internal  carotid.  uotorior  and  jioBteiiorbnuicIm. 

3.  Eitemnl  carotid.  "    "  '- -' "- ■- 

*,  t.  Occipital  artery. 

8.  Superior  thjroid  Briery. 

6.  t^pezioa.  1  !i.  Inferior  coronary  branch. 

.7.  LinBual  art«ry.  17.  Superior  coronary  b»inch. 

Q,  Stemo-maatoid.  1^.  Lateral  na^ol  brnncb. 

«.  Facial  artery.  21.  Angnki  branch. 
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hy  the  zygomatid  muscles,  but  lies  upon  Stenson's  duct.  ItB  branches 
ooTTespond  to  those  of  the  artery. 

The  Transverse  Facial  Artery  (Fig.  184, 12)  arises  from  the 
temporal  artery  in  the  parotid  gland,  and  appears  on  the  face  aboTe 
the  parotid  duct,  to  run  transversely  inwards  towards  the  nose  and 
anastomose  with  the  facial  artery. 

In  a  well-injected  body  the  terminations  of  the  infra-orbital  and 
inferior  dental  arteries  will  be  found  emerging  at  the  infra-orbital 
and  mental  foramina,  with  the  2nd  and  3rd  divisions  of  the  5th  nerve. 
The  infra-orbital  foramen  will  be  found  between  the  levator  labii 
superioris  and  levator  anguli  oris,  and  the  mental  foramen  beneath  the 
depressor  anguli  oris.  The  frontal  and  supra-orbital  arteries  should  also 
be  traced  if  the  scalp  has  not  already  been  fully  dissected  («.  p.  293). 

[The  skin  being  removed  from  the  opposite  side  of  the  face  in  the 
same  way  as  above  directed,  a  dissection  is  to  be  made  of  the  nerves 
alone,  all  other  tissues  being  sacrificed  for  that  purpose.  To  find  the 
facial  nerve,  the  best  way  is  to  cut  transversely  mto  the  parotid  gland 
about  half  an  inch  below  the  zygoma,  and  to  aissect  carefully  to  some 
depth  to  reach  a  large  branch  ot  the  nerve,  which  passes  tlirough  its 
substance.  One  branch  having  been  found,  it  is  to  be  followed  care- 
fully backwards  and  forwards,  when  it  will  lead  to  other  branches ; 
and  the  parotid  gland  is  to  be  removed  piecemeal  to  show  the  rami- 
fications of  the  nerve,  which  are  then  to  be  traced  as  far  as  possible 
towards  the  median  line.] 

The  Facial  Nerve  (portio  dura  of  the  7th  pair)  (Fig.  185,  17) 
leaves  the  skull  at  the  stylo-mastoid  foramen,  and  gives  o£f  imme- 
diately the  posterior  auricular  branch  (13)  to  the  back  of  the  ear,  and 
the  digastric  and  styUhhyoid  (21)  branches  to  the  posterior  belly  of 
the  digastric  and  to  the  stylo-hyoid  muscles,  to  which  they  should 
now  be  traced.  Passing  deeply  in  the  parotid  gland,  the  nerve 
divides  into  two  large  trunks,  the  temporo-facial  (22)  and  the  cervico- 
facial (19)  divisions,  from  which  numerous  branches  arise,  causing 
by  their  interlacement  the  appearance  termed  the  pes  aiiserinus,  or 
goose  foot. 

From  each  division  of  the  facial  nerve  three  sets  of  branches  are 
derived,  whose  direction  is  indicated  by  their  names. 


Temporo- 
facial 
dirition 


Temporal  (4).  Cervico-     /  Buccal  (24). 

Malar  (12).  facial      J  Supra-Maxillary  (30). 

Infra-orbital  (i6).  division  (  lu^-maxillary  (34). 


These  branches  all  ramify  upon  the  face  and  supply  the  facial 
muscles,  communicating  with  the  several  divisions  of  the  5th  nerve, 
excepting  the  infra-maxillary,  which  run  lelow  the  jaw  to  the  neck 
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and  communicate  with  the  mperficiat  cervic*!  nerv«  (31).     Th« 

branches  are  to  be  traced  to  all  the  "  muscles  ot  expressioii,"  »nd  also 

Fi|t.  185. 


Fig.  185.— Nervca  of  the  fa 
1.  Attniheiu  aurem  muscle. 
1.  Anterior  belly  of  ucoipilo-frontaliB. 
I.  Auri(^ulD-l«mporBl  nerre. 
I,  Temporal  btanchfa  of  facial  DCrvo 

(Jlh). 
K  AttoUenH  aurem  miiaclo. 
i.  Suprs-trochlcnr  non-c  (6th). 
'.  Posterior  belly  of  occipito-tron- 


■e  (Sth). 


talis. 
I,  Supra-orbital  nen 

I.  fietnhens  aurvm  : 

I.  Tsmporal  branch  of  orbital  a< 

(fith). 
1.  Small  occipital  nerre. 
'..  Malar  bmncbes  of  facial  ncrrc 


IB.  Nasal  oer 

19.  Certico-facial  division  of  7Ui. 

20.  Infra-orbital  nnve  (Ath). 

21.  Umnches  to  digaatrio  and  atTlo- 

hyoid  (7th).  ' 

22.  Temporo-facial  dirision  of  7tb. 

23.  Great  auricular  ncne. 

24.  Buccal  branches  of  fecial  nerre. 
2-5.  Tr«pciiuj. 

26.  BucdnatDT  nerre  (5lh). 
27-  Splenius  capitis. 

28.  MasKcter. 

29.  Stemo-maifoideua. 

30.  Supm-nuiiiillary brancheaofradal 

nerve  (7th). 


. .  It  occipital  nerre. 
t.  iD&a-orbital    branches    of  facial 
nmre  (7ih]. 


350  THE  FACE. 

to  the  buccinator,  one  of  the  musclca  of  mastication  as  well  as  of 
expression. 

The  three  divisions  of  the  5tli  Nerve  appear  upon  the  face,  and 
each  of  them  will  be  found  three  times  in  front  of  the  ear. 

The  First  or  Ophthalmic  Division  (Fig.  185)  appears  (1)  as 
the  supra-trochlear  nerve  (6)  at  the  inner  angle  of  the  orbit ;  (2)  at 
the  supra-orbital  notch  qb  the  supra-orbital  nerve  (8),  which  has  been 
traced  to  the  forehead ;  and  (3)  as  the  nasal  nerve  (i  8),  which  will  now 
be  found  emerging  from  between  the  nasal  bone  and  lateral  cartilage 
on  the  side  of  the  nose.  (Small  terminal  twigs  of  the  infra-trochlear 
and  lachrymal  nerves  may  also  be  sometimes  found  with  care.) 

The  Second  or  Superior  Maxillary  Division  (Fig.  185)  appears 
(1)  as  the  infra-orbital  nerve  (20)  at  the  infra-orbital  foramen^ 
between  the  levator  labii  superioris  and  the  levator  anguli  oris,  and 
is  to  be  traced  to  the  upper  lip  which  it  supplies  with  numerous 
laige  branches  ;  (2)  as  the  rairnis  suhcutaneus  mala  (14)  appearing 
through  the  malar  bone  after  piercing  the  outer  wall  of  the  orbit ; 
and  (3)  as  the  temporal  brancJi  of  tJie  orbital  nerve  (10)  piercing  the 
temporal  fascia  immediately  above  the  zygoma  and  already  dissected 
(v,  p.  293). 

The  Tliird  or  Inferior  Maxillary  Division  (Fig.  185)  appears  (1> 
as  the  mental  nerve  (32)  at  the  mental  foramen,  and  is  to  be  teaced  to  * 
the  chin  and  lower  lip ;  (2)  as  the  bucdnator  nerve  (26)  upon  the 
surface  of  the  buccinator  muse  le,  where  it  will  be  found  lying  beneath^ 
but  conmiimicating  with,  the  facial  nerve  ;  and  (3)  as  the  auric%d(h 
temporal  nerve  (3),  piercing  the  parotid  gland  and  running  upwaids 
over  the  zygoma  immediately  in  front  of  the  ear. 

These  are  all  purely  sensory  nerves  with  the  exception  (perhaps) 
of  the  buccinator  nerve,  which  is  supposed  to  be  of  a  mixed  character. 
They  all  join  freely  with  the  facial  nerve. 

[The  anatomy  of  the  eyelids  and  of  the  nasal  cartilages  can  be 
examined  on  either  side  of  the  face  by  removing  the  superjacent 
tissues.] 

The  Eyelids  (Fig.  179). — On  removing  the  thin  palpebral  fibres 
of  the  orbicularis  from  the  lids,  a  piece  of  thin  fibrous  tissue  will  be 
seen  extending  from  the  margin  of  the  orbit  to  the  lid,  which  is  called 
the  palpebral  ligament.  It  is  continuous  with  the  periosteum  of  the 
skull  at  the  margin  of  the  orbit,  and  is  attached  to  the  edge  of  the 
tarsal  cartilage  in  each  lid.  The  tarsal  cartilage  is  laiger  in  the 
npper  than  the  lower  lid,  being  semilunar  in  shape  in  the  former, 
and  nearly  straight  in  the  latter.    Each  is  attached  externally  by  a 
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little  tarsal  Ugarnent  to  the  margin  of  the  orbit,  whilst  internally  the- 
tendo  oculi  divides  to  be  attached  to  both  cartilages^  and  thus  holds 
them  in  position.  The  fibres  of  the  orbicularis  must  be  cut  away 
from  the  tendo  oculi  to  show  it  thoroughly,  and  it  will  be  seen  to  be- 
attached  to  the  nasal  process  of  the  superior  maxilla  immediately  in; 
front  of  the  groove  for  the  lachrymal  sac 

Beneath  the  palpebral  ligament,  in  the  upper  lid,  will  be  found  the 
expansion  of  the  tendon  of  the  levator  palpebrse  superioris  attached 
to  the  tarsal  cartilage.  .  Both  lids  are  lined  with  conjunctiva,  on 
removing  which  the  Meibomian  glands  may  be  seen  to  groove  the- 
cartilages. 

The  structures  composing  the  upper  eyelid  are — 

1.  Skin. 

2.  Orbicularis  palpebrarum. 

3.  Palpebral  ligament. 

4.  Tendon  of  levator  palpebn©. 

5.  Tarsal  cartilage. 

6.  Meibomian  glands. 

7.  Conjunctiva. 

The  structures  in  the  lower  lid  are  the  same,  minus  the  levator 
palpebrsB. 

This  will  be  the  best  opportunity  to  dissect  the  Tensor  Tarsi 
Muscle  of  Homer,  by  dividing  the  outer  tarsal  ligaments  and 
detaching  the  eyelids,  so  as  to  turn  them  over  the  nose  and  expose 
their  internal  surface.  By  removing  the  conjimctiva  over  the  tendo 
oculi,  the  two  little  slips  of  muscular  fibre  will  be  seen  above  and 
below  it.  The  muscle  arises  from  the  ridge  on  the  lachrymal  bone^ 
and  is  inserted  into  the  tarsal  cartilages  and  canaliculi. 

Cartilages  of  the  Nose  (Figs.  186  and  187).— Only  the  lateral 
cartilages  and  cartilages  of  the  aperture  on  each  side  can  now  be  seen, 
the  cartilage  of  the  septum  being  dissected  with  the  Nose.  The- 
lateral  cartilage  is  triangular,  its  posterior  border  being  continuous 
with  the  nasal  bone  and  the  nasal  process  of  the  maxillary  bone,  and 
its  anterior  border  being  separated  from  that  of  its  fellow  of  the- 
opposite  sidQ  by  the  edge  of  the  septum. 

The  cartilage  of  the  aperture  (alar)  is  semicircular  in  shape  and  haa 
no  attachment  to  bone,  being  embedded  in  the  dense  cellular  tissue 
of  the  ala  nasi,  in  which  there  are  frequently  two  or  three  little 
additional  nodules,  sesamoid  cartilages.  The  cartilages  of  the  two 
sides  adjoin  at  the  tip  of  the  nose,  and  are  attached  to  the  lateral 
cartilages  by  fibrous  tissue. 


THE  FTSSTOO-aUXILI/ABT  BBQION. 


Tbk  Ptskigki-Masilubi  Ssoion. 

[The  head  beine  laid  on  one  side,  the  facitd  nerve  and  nraticl 
dact  are  to  be  divided  and  turned  forward,  and  the  raouiiu,  if  anj, 
■of  the  parotid  ^land  are  to  he  cleaned  out  from  betreen  the  e«t  aal 
the  jaw,  the  auricnlo-tempoTal  nerve  being  carefullv  pieaerred.    ^n» 

«ur&ce  of  the  moseeter  miucle  ia  then  to  be  cleanetL] 

Fip.  186. 


The  Uasseter  (Fig.  183,  15)  ia  the  moat  superficial  muscle  of 
n&aticetion  and  is  divisible  into  a  Euperficial  and  a  deep  portion,  a 
small  port  of  the  latter  being  Been  behind  and  alwve  the  fibres  ot  tJie 
former.  The  euperficial  and  more  tendinous  part  arwi  bom  the 
anterior  two-thirds  of  the  lower  border  of  tbe  zygomatic  arch  formed 

Fig.  186.— The  fibro-ciulilago  of  tho  noM  (rrom  Wikon). 

1.  One  of  tlic  naeal  bones.  lages  vhieh  coiutitate  the  OO' 

2.  Cutilane  of  Ihe  wptum.  lumaa. 

3.  Lateral  cartilage.  6.  Cartilagiaes  minoies  or  --""Til 

4.  Alar  cartildire.  cartila^. 
f .  Ceotral  portions  at  the  al«r  aati-      7.  The  oortriL 

Fig-  187. — TI1C  Gbro-cartilageB  and  bones  of  Uii!  nose  Tiovi^l  firom  the  mda 
(from  WilHm,  after  Arnold). 

1.  Ntial  bone.  6,  6.  Alar  cartilage. 

2.  NbuI  proceu  of  the  iDperiDT  nuil-      6.  Inner  iwrtion  of  the  alar  caitila^ 

lary  bone.  7.  Bcsamoid  cartilagca. 

3.  CartJlai^  of  the  leptum.  8.  Areolar  tlBsuo  of  the  ala  nan. 

4.  lateral  CHTtilB^.  9.  Aperture  of  the  noKciL 
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by  the  malar  and  temporal  bonea,  and  slightly  from  the  superior 
maxilla  ;  it  passes  downwards  and  backwards  to  be  inserted  into  the 
angle  of  the  jaw  and  the  lower  half  of  the  ramus.  The  deeper  and 
more  fleshy  part  arises  from  the  posterior  third  of  the  lower  border 
of  the  zygoma,  and  also  from  the  inner  surface  of  the  bone  ;  it  passes 
downwards  and  a  little  forwards  to  be  inserted  into  the  outer  side  of 
the  upper  half  of  the  ramus  of  the  jaw,  extending  to  the  root  of  the 
coronoid  process. 

[The  temporal  fascia  is  to  be  detached  from  the  upper  border  of 
the  zygoma,  and  a  cut  is  to  be  made  with  the  saw  through  the  malar 
bone  in  front  of  the  masseter,  and  behind  it  through  the  zygoma  as 
near  its  root  as  possible.  The  piece  of  bone  with  the  masseter  attached 
can  then  be  turned  down,  when  the  deep  fibres  of  the  muscle  will 
be  seen  attached  to  the  lower  jaw,  and  the  masseteric  branch  of  artery 
and  nerve  will  be  found  behind  the  coronoid  process,  and  must  neces- 
sarily be  divided.  The  temporal  muscle  is  to  be  cleaned  and  the 
fat  beneath  the  masseter  removed,  so  as  to  expose  the  buccinator 
muscle  thoroughlv,  together  with  its  branch  of  nerve  and  artery,  which 
appear  in  front  of  the  coronoid  process,  and  are  to  be  preserved.] 

The  Temporal  Muscle  (Fig.  193,  2)  arises  from  the  whole  of  the 
temporal  fossa  and  from  the  imder  surface  of  the  temporal  fascia, 
which  has  been  seen  to  be  attached  to  the  whole  length  of  the 
temporal  ridge.  Its  fibres  converge  to  a  tendon,  which  is  inserted  into 
the  apex  of  the  outer  surface  of  the  coronoid  process,  and  into  the 
inner  surface  of  the  coronoid  process  and  ramus  of  the  lower  jaw,  as 
far  as  the  last  molar  tooth.  It  is  also  connected  with  the  pterygo- 
maxillary  ligament. 

[With  the  saw  and  bone-forceps  the  coronoid  process  and  the 
anterior  part  of  the  ramus  of  the  jaw  are  to  be  caremlly  cut  off,  and 
turned  up.  The  neck  of  the  jaw  is  then  to  be  sawn  through  trans- 
versely just  below  the  condyle,  and  the  ramus  divided  transversely 
at  the  level  of  the  molar  teeth.  In  making  this  last  cut  the  saw 
should  only  go  through  half  the  thickness  of  the  jaw,  after  which  the 
bone-forceps  can  be  applied  at  the  upper  border  so  as  to  split  the 
piece  of  bone,  and  allow  of  its  removal  in  two  pieces  without  injury 
to  the  nerve. 

On  removing  the  portion  of  ramus  thus  sepai-ated,  the  periosteum 
will  probably  be  left  behind,  and  on  this  being  dissected  away,  the 
inferior  dental  nerve  and  artery  will  be  seen  lying  on  the  internal 
lateral  ligament  before  entering  the  dental  foramen,  and  in  front  of 
these  the  lingual  (gustatory)  nerve.  Crossing  both  nerves  transversely 
at  the  upper  part  of  the  space  now  exposed  is  the  external  pterygoid 
muscle,  with  the  internal  maxillary  artery  lying  either  upon  or  beneath 
it.  If  superficial  to  the  muscle  it  had  better  be  cleaned,  divided,  and 
held  aside  wiUi  a  hook.] 
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The  Xxtemal  Ptcrypiid  Kiucle  (Fig.  188,  0  o^cm  bj  tm 
heads,  one  from  the  outer  rorfoce  of  the  extemal  pteijgoid  pUte,  aad 
the  taberodtj  of  the  ptlate  and  innxiUaty  bones ;  the  other  froB 
the  mtdei  Burface  of  the  sphenoid  below  the  pteiygoid  lidge.  Ita 
flhiea  run  tmuvenely  to  be  interted  into  the  hollow  on  the  front 


Fig.  188. 


of  the  neck  of  the  jaw,  aiid  into  the  inter-nrticuLir  fibro-cattilage  of 
the  joint. 

Temporo-ltaxillar?  Articulation. — The  exUmai  laUral  Uga- 
metU  (Fig.  189,  j)  is  a  abort  thick  baad  ofjfibres,  passing  obliquely 
downwaida  and  backwards  from  the  root  of  the  zygoma  to  the  ne^ 
of  the  jaw.  It  overlies  the  capsular  ligament,  which  is  attached  to 
the  maigbs  of  the  articular  surfaces.  By  dividing  these  Ugamenta 
the  inter-articular  cartilage  and  the  sfnovial  membranet  above  and 
below  it  will  be  brought  into  view. 

Thti  inUr-articMlar  f.bro-eartilag*t.Ti^.  190,  3)  is  seen  to  fit  into  the 
glenoid  cavity,  and  its  upper  surface  is  accordingly  ooncavo-convex 
from  before  backwards,  and  the  lower  surface  the  converse  of  ttn> 
The  cartilage,  together  with  the  condyle,  being  detached  from  the 
temporal  bone  and  turned  forward  with  the  external  pterygoid  muade, 
will  be  found  to  be  oval  in  onttine  and  thicker  at  the  i: 
in  the  centre. 

Fig.  188.— The  two  pterygoid  miuein  (from  WilJon).      The  lygonutio  udi 
and  the  f!rcBl«r  part  ai  the  nmiu  of  the  lower  jaw  luTe  been  removed  in 
order  to  bring  the  muKles  into  view. 
1.  neipbenoid  origin  of  the  external      2.  Ita  pterygoid  origin. 
ptnjgoid.  3.  ^The  interiwl  pterygoid. 

Fig.  189.— Eitenud  view  of  the  MticuUtion  of  the  lower  jaw  ((nminimi). 

1.  Zygomadc  aroh.  4.  Uailoid   portion  of  the  temporal 

2.  Tubercle  of  the  zjgoma.  6.  Eitenml  latenl  ligunent.      [Wa^ 


u  of  the  lower  j*v. 


6.  Stylo-muUluy  ligament 


VnSCLSS  OF  lUSnCATI(»T. 


S6S 


The  inttnwl  laUral  Ugament  (Fi(^  191,  4)  now  folly  exposed,  is  a 
membnnmia  bttud.  narroir  aboTe,  when  it  is  attached  to  the  spine  of 
the  sphenoid  bone  and  is  ctosud  by  the  internal  maiillarf  arteiy,  and 
-widening  below  to  be  attached  to  ihs  projecting  maigin  of  the  dental 
tonxaeTL.    It  is  covered  bjr  the  inferior  dental  nene  and  artery  at 


Fig.  190. 


Fig.  191. 


the  lower  part,  and  pierced  by  the  mjlo-hyoid  branches  of  artery  and 
nerve  near  the  bone. 

The  Internal  Pterygoid  ICuacle  (Fig.  188,  3)  is  placed  beneaOi 
the  internal  lateral  lig^miest  It  ariia  from  the  internal  surface  of 
the  external  pterygoid  plate  and  from  the  tuberoaity  of  the  palate 
bone,  and  is  initrhd  into  the  inner  surface  of  the  angle  of  the  lower 
jaw,  its  fibres  running  parallel  to  the  superficial  portion  of  the 
maaseter.  In  many  subjects  a  portion  of  the  iatcmal  pterygoid  arises 
from  the  outer  soiface  of  the  tuberoaity  of  the  superior  maxilla, 
-anterior  to  the  fibres  of  the  plerygoideus  eitemus  (Fig.  193). 

The  Bnecinator  (Fig.  193, 14)  forms  the  greater  part  o(  the  cheek, 

Fig-.  190. — A  Hition  of  the  temporo-msxilUry  articulation,  to  show  the  posi- 
tioQ  of  the  inter-articulsT  flbio-cartiloge,  and  the  manner  of  itaadsptslioD  to 
the  articulating  eurfacei  tfiom  Wilson) . 


iDter-nrticular  Gbro-cutilast, 
emoved  from  the  joint,  in  oratT 
[>  show  its  ovul  oud   coacsTO 


1.  Glenoid  fossa. 
"3,  Eminentja  arlicuUrU. 

3.  latet-nrticulu'  fibro-Fartilsge. 

4.  Superior  tynorisl  cavity.  lorm ;  11  is  seen  irom  osiow. 
6.  Inferior  lynorinl  cavitj-. 

Fig.  191.— Internal  Tiew  of  the  articulation  of  the  loner  jnw  [from  Wilson). 
1.  Ssction  Uirougb  the  petrous  portiDn       1.  Intemsl  Ulcn 


2.  Intenul 

bo.- 

3.  Cspn 


of  the  temporal  bone  and  apinou*       5,  Aperture  through  which  the  m 
process  of  the  iphcimid.  hyoid  1 
1  _.._» J-  .1 J  ijjji]       g    Stylo-raa 


ary  ligament,  a  process 
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and  has  been  partly  seen  in  the  dissection  -of  the  face.  It  arises  from 
the  alveolar  border  of  the  superior  maxilla  opposite  the  molar  teeth ;. 
£rom  a  corresponding  portion  of  the  inferior  maxilla  ;  and  between 
the  jaws  from  the  anterior  border  of  the  pterygo-maxillary  ligament. 
The  muscle  is  inserted  into  the  angle  of  the  mouth,  joining  the  orbi- 
ularis  oris,  and  its  middle  fibres  decussate  with  one  another  as  they 
pass  to  their  insertion.  The  buccinator  is  perforated  by  the  duct 
of  the  parotid  gland  opposite  the  second  molar  tooth  of  the  upper 
jaw. 

The  Pterygo-Maxillary  Ligament  (Fig.  194)  is  a  white  fibrous 
band  extending  between  the  internal  pterygoid  plate  and  the  lower 
jaw,  close  to  the  last  molar  tooth.  By  its  anterior  border  it  gives 
attachment  to  the  buccinator,  and  by  its  posterior  border  to  the 
superior  constrictor  of  the  pharynx  ;  it  thus  establishes  the  connec- 
tion between  the  cavities  of  the  mouth  and  the  pharynx,  the  mucous 
membrane  covering  its  inner  surface. 

The  temporal,  masseter,  external  and  internal  pterygoids,  and  buc- 
cinator are  classed  together  as  the  Muscles  of  Mastication.  The 
temporal,  masseter,  and  internal  pterygoid  muscles  close  the  jaws, 
but  the  masseter  and  internal  pterygoid  draw  the  lower  jaw  forward, 
whilst  the  temporal  draws  it  back,  thus  producing  the  antero-poe- 
terior  movement.  The  lateral  movements  of  the  jaw  are  produced 
by  the  alternate  action  of  the  two  external  pterygoid  muscles,  which, 
if  acting  together,  protrude  the  chin. 

The  principal  action  of  the  buccinator  is  to  keep  the  food  between, 
the  teeth  during  mastication,  but  it  also  expels  air  from  the  montlL 
(and  hence  the  name  "trumpeter"),  as  is  well  seen  in  using  the 
blowpipe. 

The  muscles  of  mastication  are  all  supplied  by  the  motor  portion 
of  the  third  division  of  the  5th  nerve,  but  the  buccinator  is  also,  and 
principally,  supplied  by  the  facial  nerve  (7th) ;  as  is  shown  by  the- 
fact  that  in  paralysis  of  that  nerve  the  buccinator  fails  in  its  action, 
and  food  collects  between  the  teeth  and  the  cheek. 

The  Internal  Maxillary  Artery  (Fig.  192,  3)  is  seen  in  this 
dissection  in  its  first  and  second  portions,  the  third  being  in  the 
spheno-maxillary  fossa.  One  of  the  terminal  branches  of  the  external 
carotid  artery,  it  arises  in  the  parotid  gland  immediately  behind  the 
neck  of  the  jaw. 

The  First  Part  of  the  internal  maxillary  artery,  with  its  accom- 
panying veins,  lies  between  the  neck  of  the  jaw  and  the  internal 
lateral  ligament.  It  gives  off  a  descending  branch,  the  Inferior 
dental^  and  an  ascending  branch,  the  Middle  meningeaL 


THE  INTEBHAL  HAXILLART  ASTEBT.  -SS? 

a.  The  Jn/emr  dental  artery  deaeends  on  the  intemtl  laleral 
ligament  to  the  inferior  dental  foramen,  by  which  it  enten  tlie 
lower  jaw  ;  it  then  nina  in  a  canal  in  the  sabstance  of  that  bone, 
supplying  the  posterior  t«etb,  and,  after  giving  on  tncuor  branch  to 
the  front  teeth,  appears  on  the  face  at  the  mental  foramen  with  the 
third  diviaion  of  the  Cth  nerre.     Immediately  before  entering  the 

Fig.  192. 


dental  foramen  it  gives  off  the  mylo-hyaid  branch,  which  pierces  tlie 
internal  lateral  ligament  with  a  nerve  of  the  same  name,  ajid  runs  in 
a  gtoDve  on  the  internal  surface  of  the  lower  jaw  to  the  cutaneoos 
surface  of  the  mylo-hyold  and  to  the  digastric  muscle,  joining  the 
submental  artery. 

b.  The  MidMe  meningeal  arUry  {Fig.  194,  ii)  ascends  beneath  tbe 
eitemal  pterygoid  mnsde,  which  must  be  tumed  forwardB  with  the 
condyle,  as  above  directed,  to  see  tbe  whole  of  its  course.  It  passes 
between  the  roots  of  the  auriculo-temporal  nerve  lo  the  foramen 
epinosum,  by  which  it  enters  tbe  akulL  Before  doing  eo  it  gives  off 
the  meningea  parva  to  enter  the  foramen  ovale,  and  a  tympanic  branA 
to  enter  tbe  Olasserion  fissure. 

Fig.  192.— PUn  of  branches  of  inCemBlnumllmy  artery  (from  Wilson). 
I.  £itenud  carotid.  10.  Uuseleric. 

5.  Tempond.  11.  Anteiiordcep  tempond. 
"3.  Inlernal  moiilLiry.                             12.  Boccal  branch. 

4.  Anterior  tymptuiic.  13.  Infia-arbilal. 

6.  Middle  meningeal.  ■"    "-•■ '-' 

6.  Inferior  dental. 
.7.  Small  mflningeaJ. 

8.  Pterygoid. 

.8.  PcMtenor  d«ep  tenporaL  18.  Pterjgo-palstine, 
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The  Seeond  Part  of  the  intemal  nuudllaiy  arteiy  Taries  lib 
position  in  different  subjects.  It  is  always  intennnscolar,  but  it 
may  lie  between  the  temporal  and  external  pterygoid,  or  between 
the  external  and  intemal  pterygoid  muscles.  If  it  lies  supezficially 
to  the  external  pterygoid  muscle,  it  passes  between^^its  two  heads  to- 
reach  the  pterygo-maxillary  fossa.  Its  branches  are  all  museularf. 
i.e.  to  the  muscles  of  mastication.  There  are  two  deep  temporal 
branches  (anterior  and  posterior)  running  in  the  substance  of  the- 
temporal  muscle  ;  a  masseteric  branch  of  small  size  passing  through 
the  sigmoid  notch  to  the  under  surface  of  the  muscle  (now  neces- 
sarily divided)  ;  two  pterygoid  branches,  uncertain  in  origin  and 
course ;  and  a  buccinator  branch  which  generally  pierces  the  external 
pterygoid  muscle  to  accompany  the  nerve  to  the  surface  of  th 
buccinator. 

The  Posterior  dental  artery,  one  of  the  branches  of  the  third  part  of 
the  internal  maxillary  arterj',  ciui  be  seen  entering  one  of  the  foramina 
on  the  posterior  surface  of  the  superior  maxilla,  in  wliicli  it  ramifies,, 
supplying  that  bone  and  the  molar  teeth. 

The  Internal  Maixillary  Vein  receives  branches  corresponding  to- 
those  of  the  artery,  and  between  the  muscles  forms  the  pterygoid 
plexus,  which  commimicates  with  the  facial  vein  by  the  anterior 
intemal  maxillary  vein.  It  enters  the  parotid  gland,  to  join  the- 
temporal  vein  and  form  the  external  jugular. 

The  Inferior  Maxillary  Nerve  (Figs.  193  and  194)  (3rd  division 
of  5th)  as  soon  as  it  emerges  from  the  foramen  ovale  divides  into  a 
motor  and  a  sensory  portion,  the  latter,  however,  ha^dng  a  few  motor 
fibres  mingled  with  it. 

The  Motor  Portion  (Fig.  193)  is  of  small  size,  is  placed  externally 
to  the  sensory  portion,  and  is  distributed  to  the  muscles  of  mastica- 
tion, running  with  the  corresponding  branches  of  the  intemal 
maxillary  artery.  Its  branches  are,  anterior  and  posterior  temporal 
(5),  masseteric  (9),  pterygoid,  and  buccal  (8),  and  are  difficult  to  find,, 
except  the  last,  which  is  of  good  size,  and  may  be  traced  to  the 
surface  of  the  buccinator,  wliere  it  communicates  with  the  facial 
nerve,  which  has  probably  most  to  do  with  the  supply  to  that 
muscle. 

The  Sensory  Portion  (Fig.  194)  gives  off  a  branch  to  the  intemal 
pterygoid  which  is  connected  with  the  otic  ganglion,  and  divides  close 
to  the  base  of  the  skull  into  three  trunks,  the  Lingual  Nerve  (or  gus- 
tatory) the  most  anterior  ;  the  Inferior  Dental  Nerve  (which  has  some 
motor  fibres)  in  the  middle  ;  and  the  Auriculo-Temporal  Nerve  most 
OBteiioT  and  smallest. 


THE  UNODAL  NEBTE. 


[The  Muictilo-tempoial  nerve  is  to  be  carefully  directed  oat  firom 
the  tough  fibrous  tiserue  of  the  aiticnlation,  &nd  traced  tluongh  Hm 
parotid  to  the  pinna  and  temple.] 


The  Lingual  or  GusUtorr  Nerve*  (Fig.  184,  16)  lies  at  first 
iMtween  the  two  ptervgoid  muscles,  and  then  passes  forward  between 

m  conoloeiTelj  ihown  to  b*  the 
term  "  gustatory  "  ai  sppheid  to 
abandoned. 


■  Bince  the  floeso-phirjnresl  nerve  hu  bei 
iw«ial  nene  of  Ktate,  it  is  deiiiable  that  the 
the  lineal  branch  of  thr  fifth  should  be  abandt 


1.  Temporal  fascia. 

2.  Temporal  muscle. 

3.  Temponl  branches  of   auriculo- 

temporal nerve. 

4.  Deep  temporal  branch  of  bucci- 

nator nCTTC. 

6.  Deep  temporal  nen  e. 

6.  I'terjfoidem  eitemus. 

7.  Deep  temporal  branch  of  miuse- 

tcrie  none  (incoiutont). 

8.  Buccinator  nerre. 

9.  Uoaeeteric  nerre. 

10.  Buonl  bnaeh  of  bctal  (Ttli). 


11.  Amiculo-tampotal  nerre. 

12.  Ijnxual  nerre. 

13.  Facial  nerrs  (7tb)  at  stylo-mM- 

toid  (oiamen. 

14.  Buceinator  muscle. 
iS.  Fterygoideu*  intemus. 

16.  SupiamaiillaiT  branch  of  fuill. 
IT.  Inferior  dentil  Derre. 

15.  Its  mental  branches. 

'  1.  Its  mylo-hf  oid  branoh. 
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the  internal  surface  of  the  nanus  of  tho  jav  and  the  interna!  pteiy- 

goid  muscle  ;  it  will  be  afterwaida  traced  to  the  side  and  tip  of  the 

'  tongue.    Beneath  the  external  ptetygoid  the  nerre  is  joined  at  an 


acute  angle  by  the  small  chcrda  lympani  nerve  (7],  a  branch  of  the 
faoal  ceire  in  the  temporal  bone,  which  passes  thiongh  the  tym- 
panum between  the  handle  of  the  malleus  and  the  long  proceas 


Fig.  194,— Third  or  ioferi 


milkry  H 
pldandLt 


1.  Third  dindnn  of  fifth 

2.  Firrt  diTiuon  of  fifth  nerve. 

3.  Superficial  petiouil  nerve. 

4.  Bocond  diTiiion  of  fifth  nerrc. 
6.  FmuJ  nerve  (7th). 

6,  Uecbel's  gHDglion. 

7,  7.  Chorda  tj^pani. 

8,  HuKuiar  branches  (divided). 

9,  Auriculo-tempond  nerve. 

10.  PtcTTgoideui  eitemua. 

11.  Middle  meningeal  artery. 

13.  BuocinatoT  nerve. 

13, 13.  lottttml  marillary  artery. 

14,  CommunieatiDg  branch  at  luisiul 


Hir«chreld  and  LcTcitU). 


o-b)oid  m 


16,  Lingual  nei 

17,  17.  liylo-b, 

19.  Submniillary   ganglioD    on    tho 

deep  portion  of  BubmaxiUaiy 

20.  Communication  botrocn  fifth  and 

ninth  nervea. 

21.  Hypoglossal  nerve  (0th). 

22.  Ineuor  branches  of  inferior  dental 


23.  Hyo-Blo* 
•it.  llental  b 
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of  the  incus,  and  emerges  through  the  canal  of  Hnguier  at  the 
inner  side  of  the  Glassenan  fissure,  to  which  it  should  now  be 
traced. 

The  Inferior  Dental  Nerve  (Fig.  194,  i8)  has  a  branch  of  com- 
munication with  the  lingual  trunk,  and  then  descends  upon  the 
pteiygoideus  intemus,  aud  afterwards  upon  the  internal  lateral 
ligament,  to  the  dental  foramen.  After  entering  the  bone  it 
supplies  all  the  teeth  of  the  lower  jaw,  either  directly  or  by  its 
incisor  branch  (22),  and  emerges  at  the  dental  foramen  with  its 
^urcompanying  artery.  Immediately  before  entering  the  dental 
foramen  it  gives  oflf  the  mylo-hyoid  branch  (17)  which  pierces  the 
internal  lateral  ligament  with  the  accompanying  artery,  and,  after 
running  in  a  groove  on  the  inner  surface  of  the  bone,  is  distributed 
on  the  cutaneous  surface  of  the  mylo-hyoid  muscle,  and  also  supplies 
the  anterior  belly  of  the  digastric. 

The  Auriculo-Temporal  Nerve  (Fig.  193, 9)  passes  horizontally 
backwards  behind  the  temporo-maxillary  articulation,  and  often 
embraces  the  middle  meningeal  artery.  It  then  turns  upwards  in 
front  of  the  ear  through  tlie  parotid  gland,  and  is  distributed  on  the 
temple  {v.  p.  293).  It  gives  branches  to  the  ear  (auricular),  to  the 
parotid  (of  which  it  is  the  excitory  nerve  according  to  Bernard),  and 
to  the  joint ;  and  communicates  with  the  facial  nerve  and  with  the 
sympathetic. 

The  Submaxillary  Region. 

The  Submaxillary  region  has  been  partially  dissected  with  the 
anterior  triangle  of  the  neck.  It  is  seen  to  be  bounded  superficially 
by  the  two  bellies  of  the  digastric  muscle  and  by  the  lower  jaw,  thus 
l>eing  triangular  in  shape,  and  to  contain  the  submaxillary  gland  and 
-&  portion  of  the  facial  artery. 

[The  facial  'artery  is  be  divided  at  the  jaw  and  together  with  the 
submaxillary  gland  turned  back,  when  the  mylo-hyoid  muscle  forming 
the  floor  of  the  submaxillary  triangle  will  be  exposed,  and  on  its  sur- 
face will  be  seen  the  mylo-hyoid  branch  of  artery  and  nerve  derived 
from  the  inferior  dental  trunks,  the  artery  anastomosing  with  the 
submental  branch  of  the  facial.  By  cutting  through  the  digastric 
muscle  at  its  insertion,  detaching  it  and  the  stylo-liyoid  from  the 
liyoid  bone,  and  turning  them  back,  the  mylo-hyoid  muscle  will  be 
fully  exposed,  and  shomd  be  put  on  the  stretch  by  means  of  a  hook 
attachea  to  the  larynx.] 

The  Kylo-hyoid  Muscle  (Fig.  194,  25)  arises  from  the  mylo- 
hyoid ridge  on  the  inner  surface  of  the  lower  jaw,  and  its  fibres  ^mjul 
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downwards  and  forwards  to  be  imeried  into  the  body  of  Hie  hjdd 
bone,  and  to  meet  the  muscle  of  the  opposite  side  in  a  median  tendoii 
between  the  hyoid  bone  and  the  lower  jaw,  thus  forming  the  floor  of 
the  mouth. 

The  mylo-hyoid  is  an  elevator  of  the  hyoid  bone,  and  is  tu^ppHti 
(with  the  anterior  belly  of  the  digastric)  by  the  mylo-hyoid  bnnch 
of  the  inferior  dental  nerve. 

[The  mylo-hyoid  is  to  be  detached  from  the  lower  jaw  and  toined 
forward,  when  three  structures  will  be  seen  lying  in  the  following; 
order  from  above  downwards  on  the  hvo-glossus  muscle,  vis.  the 
lingual  nerve  [5th],  the  deep  portion  of  the  submaxillaiy  gland  with 
Wharton's  duct,  and  the  h3rpoglossal  nerve  [9th].  In  addition^ 
immediately  below  the  9th  nerve  there  is  very  frequently  a  laige 
vein  corresponding  to  the  lingual  artery.  In  front  of  the  hyo-glossas- 
will  be  seen  the  genio-hyoid  stretcliing  between  the  chin  and  the 
hyoid  bone,  and  a  few  fibres  of  the  genio-hyo-glossns,  toother  with 
a  branch  (raniiie)  of  the  lingual  artery.  The  jaw  being  divided 
close  to  the  genio-hyoid  can  be  turned  up,  and  the  tongue  being 
drawn  out  of  the  mouth,  the  fold  of  mucous  membrane  forming  the 
frcennin  JingucB  "vvill  be  seen,  and  may  be  divided  so  as  to  allow  all 
the  parts  to  be  put  on  the  stretch  with  hooks  ;  the  dissection  can  be 
proceeded  ^vith  by  cleaning  the  submaxillary  gland  and  its  duct.] 

The  Submaxillary  Gland  (Fig.  194,  19)  consists  of  two  portions^ 
one,  the  larger,  placed  superficially  on  the  mylo-hyoid  in  the  sub- 
maxillary triangle,  and  the  other  winding  round  the  posterior 
margin  of  the  mylo-hyoid  to  rest  on  the  hyo-glossus.  From  this 
deep  portion  the  duct  (Wharton's)  arises,  and  lies  at  first  between 
the  lingual  and  hypoglossal  nerves,  but  at  the  anterior  part  of  the 
hyo-glossus  will  be  found  ascending  beneath  the  lingual  nerve  to  lie 
at  a  higher  level  than  it  If  followed  beneath  the  mucous  membrane 
of  the  mouth,  the  duct  will  be  found  to  cross  again  over  the  lingual 
nerve  at  the  side  of  the  tongue,  and  to  open  into  the  mouth  close  to 
the  firaenum  lingms. 

The  Sublingual  Gland  (Fig.  194)  is  seen  beneath  the  mucous 
membrane  by  the  side  of  the  tongue,  and  lies  on  the  genio-hyo- 
glossus  close  to  Wharton's  duct,  into  which  several  of  its  ducts 
(ductus  Riviniani)  open,  the  others  opening  into  the  mouth  in  a 
crescent  near  the  fnsnum. 

The  liing^ual  Nerve  (Fig.  195,  i)  (Gustatory  of  5th)  appears  at 

the  anterior  border  of   the   pterygoideus  intemus,  where  it  lies. 

against  the  pterygo-maxillary  ligament,  and  afterwards  runs  between 

the  jaw  and  the  mucous  membrane  of  the  mouth  to  reach  the  hyo- 

glauuB,  upon  which  it  ia  at  firat  placed  above  Wharton's  duct  and 
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the  &th  nerre.  Upon  the  hyo-glosaua  it  crouen  the  duct  and  li«*^ 
below  it,  bnt  if  followed  to  the  aide  of  the  tongae  will  be  fotmd  to 
{MM  again  beneath  the  duct,  and  to  be  distributed  to  the  side  and 
tip  of  the  tongue,  supplying  the  fungiform  and  filiform  papilha. 
Bnmohea  of  communication  pass  across  the  hjo-glosaus  to  the  Oth 


neire,  and  a  little  below  the  lei'el  of  the  trunk,  opposite  the  deep- 
portion  of  the  subniaxillaiy  jjIanU,  may  be  found  the  following 
gai^lion. 

The  luimaiiUaTy  ganglion  (2)  is  of  small  size  and  Ues  below  the 
lingual  nerve.  It  bos  three  roots,  the  sensory  derived  from  the 
lingual ;  the  motor  from  the  iacial  (7th)  by  means  of  the  chorda 
tympani,  whiufa  is  prolonged  on  the  lingual  nerve  to  the  ganglion  ;. 


Fig.  19o.-Servee  of  the  tongue 

1.  Ungual  nerre  (»h). 

2.  Submiiillarj-  pmgLn. 

10 
11 

iizXSSS^. 

3.  Chorda  tjmpani  nerve. 

Sublingual  artery. 

nene  to  circuniTollnte  pauUkj. 

13 
U 

Stjlo-nhnrrngouB. 
Genio-hj-oideus. 

6.  FaciU  nwvo  C7th). 

t.  DutributioQ    or    Ungual    nerrc 

IS 
It 

Dulnliution  of  ninth  nerve. 

C6th). 

Middla  conjtrictot  of  pharynx. 

7.  Communication  bMween  facial  and 

It 

Uyoid  bone. 

gtoa»-phuyngeal  aerrei. 

le 

Hyo-gIo«ui. 

8.  Eanine  .rtSy. 

20 

Lingual  «rter>-. 

-364 


THE  SUBHAXILUBY   BIOION. 


■and  a  Bympftthetic  root  from  the  plexna  on  the  fftdal  arteif.  TW 
liniiiclies  of  distribution  arc  given  to  Ibc  submaxillary  gland.  Tbt 
chorda  tjrmpani  ia  ofterwarda  prolonged  to  the  inferior  lingula 
muscle  of  the  tan;^ie. 

The  HypogloSMl  Nerve  (Fig.  196,  15}  (9th)»  has  been  Men 
crosiing  the  upper  part  of  the  anterior  triangle,  after  hooking  ronnd 
the  o<»;ipitAl  artery,  to  dii- 
rig- 190.  _  appear  beneath  the    poste- 

rior border  of  the  injltt- 
hvuid.  It  15  now  eeva  to 
lie  on  tlie  bfo-glossus,  whick 
Bi.>pai'at«B  it  from  the  lingual 
iirtcry,  and  after  commtou- 
cating  with  the  lingual  nem, 
it  poBsen  on  to  the  genio- 
hyo-glossus  muscle  and  the 
under  siu&ce  of  the  tongue. 
It  givea  bnmchee  to  the  s^l> 
glosBus,  hyo-glossuB,  geniih 
lijoid,  and  gcnio-hyo-glonos 
muscles,  and  also  to  the  in- 
trinsic niusclta  of  the  tongne 
itsi'lf. 

The  Hyo-OlOHoa  (Fig. 
186,  6)  is  a  Hinarc  muscle 
which  ari*e$  from  the  hodj 
-of  the  hyoid  bone  close  to  tbu  median  line,  fiom  the  upper  margin 
•of  the  wliole  Icngtii  of  its  great  corou,  and  from  the  lc«fer  comn.    It 


•  Lijigual  Qi 


)fnar 


Fig.  196.— Styloid  muBclcd  and  muwlts  of  tho  tongue  (from  WilMO). 


1.  TempoiHl  bone  of  the  left  tide. 

2.  2.  Ilip  right  lide  of  the  lower  jn« 

divided  at  its  ■rniplij'aB ;   tlic 
left  side  having  bei^  remoTcd. 

3.  Tonftie. 

4.  GeoiD-hyoideue. 

5.  Gemo-hjo-glOHiu. 

6.  nyo  -  ^loniu  ;    iU    bano-glosnig 

portion. 

7.  It*  kfrsto-rfo«»oi  portion. 

-8.  Anterior  flbro  of  the  Ungualia 
iauing  from  between  the  hjo- 
gloMiu  nnd  gcnio-hj'o-glossus. 


9.  Sljlo-gloMua   vith   part   of  tha 
Btylo-niBxillBij  ligiimeiit. 

10.  Sljio-hvoideu*. 

11.  StrloThnrTneeus. 

12.  O/Ii.voidc 

13.  ThyrO'hj'oid  membnne. 
H.  Th>Toid  cartilsgc. 

15.  11i_i-n>- hyoid  muscle  atiaiiw  fnaa 

the  oUiqne  lino  of  theiuijTiad 

16.  Crifoid  cartilage, 

IT.  Crico-thyroid  membrane. 


19.  < 


cnccmrnt  of  the  1 
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is  inserted  into  the  side  of  tlie  tongue,  where  its  fibres  decussate  with 
those  of  the  stylo-glossus.  It  is  sometimes  described  as  consisting, 
of  three  separate  portions — basio-glossus,  kerato-glossus,  and  chon- 
dro-glossus. 

The  hyo-glossus  draws  the  sides  of  the  tongue  downward.  It  is^ 
supplied  by  the  9th  nerve. 

The  Stylo-61os8U8  (Fig.  196,  9)  arises  from  near  the  tip  of  the- 
styloid  process  and  from  the  stylo-maxillary  ligament,  and  passing 
across  the  internal  carotid  artery  and  jugular  vein,  reaches  the  side 
of  the  tongue,  into  which  it  is  inserted,  decussating  with  the  hyo- 
glossus  and  joining  the  fibres  of  the  lingualis. 

The  stylo-glossus  draws  the  tongue  upwards  and  backwards,  and 
therefore  back  into  the  mouth  when  it  has  been  protruded,  thus- 
assisting  the  anterior  fibres  of  the  genio-hyo-glossus.  It  is  supplied 
by  the  9th  nerve. 

The  Stylo-Pharyngeus  (Fig.  196,  11)  arises  from  the  root  of  the 
styloid  process  on  its  inner  side,  and  passes  downward  to  disappear 
between  the  upper  and  middle  constrictors  of  the  pharynx  opposite 
the  hyoid  bone.  Its  insertion  will  be  seen  in  the  dissection  of  the 
pharynx.* 

The  stylo-pharyngeus  is  supplied  by  the  glosso-pharyngeal  nerve, 
which  winds  round  its  posterior  border. 

[The  hyo-glossus  is  to  be  divided  near  the  hyoid  bone  to  expose 
the  lingual  arterj',  the  branches  of  which  are  to  be  cleaned.  The 
tongue  being  put  on  the  stretch,  all  remains  of  mucous  membrane 
covering  the  genio-hyoid  and  cenio-hyo-glossus  muscles  are  to  be 
removed  and  tne  muscles  cleaneo.] 

The  Lingual  Artery  (Fig.  197)  has  been  seen  for  a  short  distance 
in  the  anterior  triangle,  viz.  from  its  origin  from  the  external 
carotid  until  crossed  by  the  hyo-glossus.  It  was  crossed  by  the 
hyo-glossus,  digastric  and  stylo-hyoid  muscles,  and  by  the  hypo- 
glossal nerve,  and  is  now  seen  to  lie  against  the  origin  of  the  middle 
constrictor  of  the  pharynx  immediately  above  the  hyoid  bone,  and 
then  to  pass  on  to  the  genio-hyo-glossus,  by  which  it  is  conducted  to- 
the  tip  of  the  tongue. 

Its  branches  are  four  in  number  : — 

*  It  will  assist  the  student  in  remembering  the  origrins  of  the  muscles  tmm, 
the  styloid  process  if  he  notice  that  the  origins  are  inrersely  as  the  insertions, 
i.e.  that  the  muscle  which  arises  highest  is  inserted  lowest  down.  Thus  the 
order  of  the  origins  from  above  downwards  is  stvlo-pharyngeus,  stylo-hyoid,. 
and  stylo-glotsus. 


ma 
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I.  The  Hyoul  (13)  liToncIi  runs  olcm;;  the  upper  border  of  At 
liyoid  bone. 

S.  The  DoTtalu  lingua  (3)  OKends  beneath  tlie  bj-o-gloans  to  Utt 
-^rBitro  of  the  tongiie. 

3.  Tlie  SMingval  (8)  gencrallj'  of  good  liixe,  eomes  off  at  the 
■anterior  maigiu  of  the  liyo-gloBsiiB,  and  is  directed  to  tho  fthi* 

Fig.  ler. 


-acrosB  the  genio-)iyo-^los$us,  whii:h  muscle  it  Buppliee,  together  with 
the  sublingual  ghmd. 

4,  The  Ranine  (2)  is  the  termination  of  the  Hiignal  arteij,  and 
after  leaving  tlie  genio-hyo-glossuB  enters  the  under  surbce  of  tha 
tongue,  to  be  continued  in  its  substance  to  the  tip,  vhere  it  anssto- 
luoseB  witli  the  Tesael  of  the  opposite  eiJe. 

Burgery. — The  lingual  artery  con  be  most  convenient]  j  tied  in  the 
triangle  formed  by  the  two  bellies  of  the  digiu-tricus  and  the  hjpa~ 
glossal  nerve,  by  dividiug  tho  fibres  of  the  byo-gloBsua  horiiontally 
near  the  hyoid  bone.  A  curved  incisioa  from  the  symphyms  menti 
to  near  the  angle  of  the  jaw,  reaching  to  the  level  of  the  hyoid  bone, 
will  expose  the  lover  botder  of  the  BubraaxiUary  gland,  which  mnit 
be  drawn  upwards  so  a;  to  expose  the  digastric  muscle.  The  9tlt 
ncTVe,  with  an  accompanying  vein,  being  drown  upwards,  the  hyo- 


Fig.  197.— Lingual  Brtctj  and  b 

1.  Stj-Io-BIOMUI. 

2.  Ranine  arterj". 

3.  Domlii  Udstuid  nrtrry. ' 

1.  Gcnio-hyD-glosaua  uiuscle. ' 


inclin  (from  Hinchfcld  uid  LereDU). 
7, 7.  Hyo-glia™  (cut). 

8.  Subungual  art  (Fry. 

9.  External  rorotid  artccT 
11.  Lin^nl  artrrj'. 

13.  Hjold  btancli. 
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.rglossus  will  be  seen  and  can  be  divided.  The  author  has  on  two 
occasionB  tied  the  lingual  artery  without  difficulty  by  this  method, 
which  is  much  more  satis&ctory  than  attempting  to  find  the  vessel 
opposite  the  great  comu  of  the  hyoid  bone,  to  which  its  relation  is 
uncertain. 

The  Lingual  Vein  has  branches  corresponding  to  those  of  the 
artery,  and  passes  beneath  the  hyo-glossus  to  open  into  the  internal 
jugular  vein.  Not  unfrequently,  however,  a  large  vein  lies  super- 
ficially to  the  hyo-glossus,  in  addition  to  a  smaller  vein  accompanying 
the  artery. 

The  G^nio^hyoid  muscle  (Fig.  197,  6)  arises  from  the  lower  of 
the  two  genial  (or  mental)  tubercles  close  to  the  symphysis  menti, 
and  passes  downwards  immediately  beneath  the  mylo-hyoid  and 
close  to  the  median  line,  to  be  inserted  into  the  body  of  the  hyoid 
bone. 

^The  Oenio-hyo-glossiLB  muscle  (Fig.  197,  4)  arises  from  the 
iip])er  of  the  genial  tubercles,  and  is  triangular  or  fan-shaped,  being 
inserted  close  to  the  median  line  all  along  the  under  surface  of  the 
tongue,  and  to  the  body  of  the  hyoid  bone  above  the  genio-hyoid. 

The  genio-hyoid  and  genio-hyo-glossus  are  elevators  of  the  hyoid 
bone  or  depressors  of  the  jaw,  as  they  alternately  take  their  fixed 
point  above  or  below.  The  genio-hyo-glossus  has  an  important 
Action  on  the  tongue,  the  posterior  and  middle  fibres  drawing  up 
the  hyoid  bone  and  thrusting  the  tongue  out  of  the  mouth  (and  to 
the  opposite  side  if  acting  singly),  and  the  anterior  fibres  drawing 
the  tongue  into  the  mouth  again,  being  assisted  by  the  stylo-glossus. 
Both  the  genio-hyoid  and  the  genio-hyo-glossus  are  supplied  by  the 
9th  nerve. 

The  Stylo-maxillary  Ligament  (Fig.  191,  6)  will  be  seen 
attached  to  the  angle  of  the  jaw,  which  is  turned  up.  It  is  a  process 
of  deep  cervical  fascia  attached  to  the  apex  of  the  styloid  process 
(where  it  gives  origin  to  fibres  of  the  stylo-glossus),  and  inserted 
into  the  inner  surface  of  the  angle  of  the  jaw,  where  it  is  much 
widened.  It  intervenes  between  the  parotid  and  submaxillary 
glands. 

The  Stylo-hyoid  Ligament  is  a  narrow  band  passing  from  the 
styloid  process  to  the  lesser  comu  of  the  hyoid  bone,  where  it  gives 
origin  to  fibres  of  the  middle  constrictor.  It  is  frequently  ossified 
to  a  considerable  extent. 

The  Inferior  Palatine  and  Tonsillitic  branches  of  the  facial 
artery  can  be  seen  ascending,  the  former  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  and   the  latter  either  with  it  or 
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lietween  the  stylo-glossus  and  ptei^'goideos  intemuBy  to  tlie  oatdde 
of  the  pharynx,  where  they  lie  upon  the  Buperior  constrictor.  They 
will  be  more  fully  seen  in  the  dissection  of  the  pharynx. 

The  Glo880-pharyngeaI  Nerve  (Fig.  195,  ii)  (8ih)  is  seen 
emerging  from  between  the  jugular  vein  and  internal  carotid  artay, 
and  winding  round  the  stylo-pharyngeus  muscle  ;  if  the  stylo- 
glossus be  now  divided,  the  nerve  may  be  followed  beneath  Hat 
muscle  to  the  base  of  the  tongue^  where  it  supplies  the  fKqnllm 
circumvallatm.  It  gives  branches  to  the  stylo-pharyngeus  and  to  the 
pharynx  in  this  part  of  its  course,  and  Anil  be  again  seen  in  another 
dissection. 

The  Thorax. 

[The  arms  having  been  previously  removed,  the  dissectors  of  the 
thorax  should  detich  the  remains  of  the  pectoral,  serrati,  and  abdo- 
minal muscles  from  the  outer  surfaces  of  the  ribs  and  their  cartilages^ 
and  dissect  the  external  intercostal  muscles.] 

The  External  Intercostal  Muscles  (Fig.  d9,  4),  eleven  in 
number,  are  j)laced  between  the  ribs,  being  attached  to  the  lower 
and  upper  borders  of  the  adjacent  bones,  the  fibres  running 
obliquely  downwaixls  and  forwards.  The  external  intercostals 
extend  from  the  tubercles  of  the  ribs  to  their  line  of  junction  with 
the  cartilages,  beyond  which  point  a  thin  fascia  is  prolonged  to  the 
sternum.  Between  the  floating  ribs  the  fibres  cease  at  the  extxemi- 
ties  of  the  bones. 

The  Internal  Intercostal  Muscles  (Fig.  99,  5)  take  a  direction 
opposite  to  that  of  the  external  muscles,  and  can  now  be  seen 
partially  near  the  sternum,  where  the  external  muscles  are  wanting 
but  are  fully  seen  subsequently  from  within  the  thorax. 

[The  knife  is  to  be  carried  through  the  cartilages  of  all  the  true 
ril^  as  near  the  bones  as  possible,  and  then  along  the  intercostal 
space  between  the  5th  and  6th  ribs  to  the  lower  part  of  the  stemmn. 
The  sternum  l^eing  sawn  across  at  this  point  can  then  be  turned  np« 
the  pleurso  being  divided  near  the  median  line  so  as  to  preserve  the 
anterior  mediiustinum^  and  the  internal  mammary  vessels  being 
necessarily  cut  across  with  the  bone.] 

The  Triangularis  Stemi  Muscle  (Fig.  198,  3)  lies  at  the  back 
of  the  sternum,  but  is  ordinarily  damaged  by  the  incision  made  for 
injecting  the  subject,  and  the  muscle  is  therefore  best  seen  on  a  fresh 
sternum  from  a  post-mortem  examination.  It  arises  from  the  inner 
surface  of  the  ensiform  cartilage  and  lower  part  of  the  sternum,  and 
i^m  the  cartilages  of  the  last  three  or  four  true  ribs  ;  and  is  tmerUd 
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into  the  cartilages  of  the  2nd,  3rd,  4thy  and  5th  ribs.  The  triangolarls 
stemi  acta  as  a  muscle  of  expiration  by  depressing  the  libs,  and  is 
supplied  by  the  intercostal  nerves. 

[The  sternum,  which  is  still  attached  by  the  muscles  of  the  front 
of  the  neck,  is  to  be  divided  in  the  centre,  and  the  two  halves  are  to 
be  turned  aside,  so  as  to  preserve  the  internal  mammary  arteries  for 
after-examination.] 

On  opening  the  thorax  as  directed,  the  lungs  will  be  exposed 
by  the  necessary  division  of  the  pleuroe,  and  will  be  seen  to  occupy 
the  sides  of  the  chest,  having  probably,  unless .  attached  by  old 
adhesions,  fallen  back  so  as  to  leave  the  pericardium  exposed.  The 
great  vessels  of  the  heart  will  be  seen  emerging  from  the  upper  part 
of  the  pericardium,  and  if  the  lungs  are  fully  collapsed,  the  roots  of 
the  lungs  will  be  visible  on  each  side.  The  pericardium  will  in  all 
probability  have  been  opened  at  the  upper  part  to  allow  of  the 
injection  of  the  body,  in  which  case  a  portion  of  the  heart  may  be 
seen  within  it,  and  it  may  be  advantageously  closed  with  a  stitch. 

The  PleorsB  (Fig.  198)  are  two  shut  sacs  of  serous  membrane  lining 
the  thorax  and  covering  the  lung,  but  have  been  opened  in  removing 
the  sternum.  One  of  the  lungs  is  to  be  drawn  forward,  when  its 
pleura  can  be  readily  traced  over  the  inner  surface  of  the  sternum 
and  ribs  (costal  or  parietal  layer)  on  to  the  back  of  the  lung  ;  thence 
over  the  lung  (pulmonary  layer)  to  the  front  of  the  root  of  the  lung, 
by  which  it  is  directed  to  the  pericardium,  and  carried  forward  to 
the  sternum  a  little  to  one  side  of  the  median  line.  Frequently  it 
will  be  impossible  to  trace  the  pleura  in  this  manner,  owing  to  the 
adhesions  which  have  formed  between  the  pleura  costalis  and  pleura 
pulmonalis  as  the  result  of  inflammation.  When  the  lung  is  drawn 
forward,  below  its  root  will  be  found  a  fold  of  pleura  connecting  the 
lower  lobe  with  the  side  of  the  pericardium,  which  is  called  the 
ligamentum  latum  pulmonis.  The  pleura  will  be  seen  to  be  reflected 
on  the  upper  surface  of  the  diaphragm  below,  and  to  be  prolonged  in  a 
conical  form  above  the  first  rib,  where  it  may  be  felt  in  relation  with 
the  subclavian  artery.  The  diaphragm  rises  higher  on  the  right  side 
than  on  the  left,  owing  to  the  presence  of  the  liver,  and  the  heart  has  a 
direction  to  the  left ;  hence  the  right  bag  of  the  pleura  is  the  wider  whilst 
the  left  is  the  longer  of  the  two,  and  the  lungs  correspond  in  shape. 

The  Mediastina  (Fig.  198)  are  the  spaces  between  the  pleurse,  and 
are  three  in  number,  anterior,  middle,  and  posterior. 

The  Anterior  Mediastinum,  which  is  now  exposed,  is  the  small 
space  bounded  by  the  sternum  in  front^  the  pericardium  behind^  and. 
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the  plcnne  at  tbc  sides,  and  is  placed  a  little  to  tbe  left  of  the  medial 
line.  It  contnins  (1)  t)ie  triongiilBriH  stemi  mascle  ;  (S)  the  onffM 
of  the  Btemo-hyoid  and  thyroid  inusclea  ;  (3)  the  remains  of  tha 
thymua  glnjid  (a  ductless  gland  largely  developed  in  the  fcetu) ; 

7is.  198. 


(4)  the  Itft  internal  maminiir}'  vcssuls  ;  eunic  cellular  tissue  and  a  fnr 
lymphatics. 

The  MulfUe  Mediastinum  U  tlic  space  lietwcen  the  tva  lungi,  and 
containe  therefoK  (1)  the  huart  and  large  vessels,  (2)  the  pericardium, 
(3)  the  roots  of  the  lunga,  and  (4)  the  phteuic  nerves. 

Tbe  Pmterior  Malt<istinnvi  is  behind  tlic  pericardium,  and  will  he 
afterwards  dissected.  It  contains  (1)  the  thoracic  aorta,  (i)  the 
trachea,  (3)  tlie  a'sopliagus  witli  the  tn-o  pnutiniogastric  nervea,  (4) 


rig.  198.— Diaj,-ra- 


Wil, 


of  a 


2.  Intemul  mnnimiirv  Ti'sfds. 

3.  Triangiilnria  atcnii  inuatle. 

i.  JUjiht  phrciiio  ni'r\c  bttween 
plcuMBnd  iirricanlium. 

6.  Lett  phrenic  nvn'c  bctweim  pleura 
and  ptTirardium. 

t.  Thoracic  duPt  iii  jKwIcrior  nicdi- 


8.  vpna  aijgoi  major. 

9.  Tlioraciv  unrtii,  giving  off  iolcv^ 

10.  GsncliaU'd  rord  of  scmpiitbetu-. 
It.  Y.  llight  vciitriclo.     H.A.   Bight 

■uni'k  i>(  heart  in  middle  IM- 

dinntinuia. 
P.A.  I'ulntDnary  nrtery. 

C,  \tn:i  inTa  tuperior. 
V.  Utmal  vcrtvlini. 
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the  vena  azjgos  major,  (5)  the  thoracic  duct,  (6)  the  greater  splanchnic 
nerves  at  the  lower  x>art  of  the  space,  with  some  cellular  tissue  and 
lymphatics. 

[To  examine  the  middle  mediastinum,  the  ribs  should  be  divided 
^bout  three  inches  from  their  cartilages,  and  the  pieces  turned  back 
to  give  more  room,  but  care  should  be  taken  to  divide  the  first  and 
second  ribs  in  front  of  the  attachments  of  the  scaleni  muscles.  The 
lungs  are  to  be  dra>vTi  away  from  the  heart,  and  the  layer  of  pleura 
reflected  on  the  psricardium  is  tlien  to  be  carefuUv  removea  (the 
phrenic  nerves  lying  between  the  two  being  preservea),  and  the  roots 
of  the  lungs  cleaned  without  injuring  the  pericardium.] 

The  Pericardium  (Fig.  198)  is  a  fibro-serous  membrane  inclosing 
the  heart  and  is  of  conical  shape,  the  base  being  at  the  diaphragm 
and  the  apex  lost  in  the  great  vessels,  where  it  is  incorporated  with  a 
process  of  the  deep  cervical  fascia,  which  serves  to  maintain  the 
position  of  the  heart.  The  fibrous  layer  is  pierced  by  and  gives  an 
investment  to  all  the  vessels  connected  with  the  heart,  except  the 
inferior  vena  cava,  which  pierces  the  central  tendon  of  the  diaphragm 
within  the  line  at  which  the  fibres  of  the  pericardium  are  incorpo- 
rated with  those  of  the  central  tendon  of  the  diaphragm.  The  serous 
lining  consists  of  a  parietal  and  a  visceral  layer,  the  former  being 
inseparably  ^united  with  the  fibrous  layer,  and  the  latter  covering  the 
heart  and  being  reflected  on  all  the  vessels  for  a  short  distance,  but 
binding  the  aorta  and  the  pulmonary  artery  together  in  a  single  tube 
of  membrane. 

The  Phrenic  Nerves  (Fig.  176,  1 1)  will  be  seen  in  the  whole  of 
their  course,  and  should  be  carefully  preserved.  Arising  from  the  4th 
and  5th  cervical  nerves,  and  freciuently  by  a  small  branch  from  the 
3rfl,  they  lie  on  the  scaleni  antici  muscles  in  the  neck,  and  then  to 
the  inner  sides  of  those  muscles  upon  the  subclavian  arteries. 
The  two  nerves  enter  the  thorax  on  each  side,  and  passing  between 
the  subcLavian  vein  and  artery,  cross  the  internal  mammary  arteries 
from  without  inwards.  The  left  phrenic  nerve  is  then  superficial 
to  the  left  pneumogastric  nerve,  and  crosses  the  arch  of  the  aorta 
internally  to  it ;  and  both  nerves  pass  in  front  of  the  roots  of  the 
lungs  and  between  tlie  pleune  and  pericartlium  to  the  diaphragm, 
which  they  pierce  and  supply,  the  right  having  a  small  ganglion 
connected  with  it.  The  left  nerve  is  longer  than  the  right,  having  to 
pass  roimd  the  heart  to  reach  the  diaphragm,  which  is  lower  on 
the  leftf  than  the  right  side.  Accompanying  each  nerve  may 
occasionally  be  seen  the  small  comes  nervi  phrenici  artery  from  the 
internal  mammary. 
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rrhe  pericanlium  is  to  be  directed  from  the  roots  of  the  IvBff, 
and  entirelv  n-moved  from  the  great  vessels,  except  a         " 
'  ■  '  should  be  Ir"  * •-  " ■-•  -  -'•=-'•  -'  - 


tiieaortn.] 


}  mark  tlie  point  at  wbich  it  was 


The  BooU  of  the  Lungs  (Figs.  198  and  199)  are  eftch  foimed  bf 
m  polmonaiy  artery,  two  pulmonaiy  reins,  and  a  bronchos,  bound 

FiR.  100. 


together  by  cellular  tLsine  to^jether  with  the  small  bronchial  resselsr 
the  pulmonary  pkvus  of  the  pneuniogartric  nerve,  and  some  lym- 
phfUics.  The  order  of  the  vessels  &om  before  backwanls  on  both 
eades  of  the  body  is  the  same,  viz.  veins,  artery,  and  bronchus  j  from 


Fig.  109.— The  heart  and  lunge  (from  Wilson). 


1.  mght  T 

2.  Len  TCDtrirle. 

3.  Bizht  auricle. 

4.  Leftiiuricle. 

6.  PuImoQary  artory. 

0.  Right  pulmonnrj-  nrtcrj. 

7.  Lett  pulmonary  nrti'n-. 

8.  ReniBin)  of  thp  ductus  orterioeua. 

9.  Arch  of  tbe  norln. 

10.  Superior  ronn  cuvr, 

11.  ArteriH  innominnta,  nnd  in  front 

of  it  the  riKht  Vina  innrimiiiata. 
J2,  Bight iubilavian  vein.iind  behind 

It,  iU  nuTespoDdiDg  u-Uty. 


13.  Kight  rt 

jugular  vfin. 

14.  LeflTenn  innoroinnla. 

15.  Left  carolid  artery  and  vein. 

16.  Lett  tulM'lBvian  rein  and  artary. 

17.  Trachea. 

IB.  Uight  bninchua. 
10.  Left  broQthus. 

20.  20.  Fulmonar}-  Telna. 

21.  Supprior  lobe  of  the  right  lung. 

22.  Uiddle  lobe. 

23.  Inferior  lobe. 

24.  Superior  hibeofthe  left  lung. 
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above  downwards  on  the  right  side  the  order  is  the  reverse,  Tii; 
bronchus,  artery,  veins  ;  but  on  the  left  side  it  is  artery,  bronehns^ 
veins.  The  reason  of  this  difference  is  that  the  left  bronchus  panes 
beneath  the  arch  of  the  aorta,  and  therefore  becomes  lower  than  the 
pulmonary  artery  on  that  side.  The  right  pulmonary  vesseb  pass 
beneath  the  arch  of  the  aorta.* 

The  Lungs  (Fig.  199)  will  vary  very  much  in  condition  in  different 
bodies.  If  perfectly  healthy  their  smrfaces  will  be  smooth,  and  they 
will  be  somewhat  contracted,  but  crepitant  throughout.  Every 
variety  of  disease  may  be  found,  the  most  common  being  tubercle 
4md  abscess  in  the  upper  lobes,  with  adhesion  to  the  wall  of  the 
thorax,  or  pneumonic  condensation  through  more  or  less  of  the 
•organ.  Tlie  lungs  of  subjects  dying  in  large  cities  not  unfrequently 
present  black  pigment  in  the  lung  tissue  and  the  lymphatic  glands. 
Each  lung  has  a  thin  anterior  margin  and  a  thicker  posterior  one, 
which  lies  against  the  spinal  column,  and  is  longer  than  the  ante- 
rior border.  The  anterior  margin  of  the  left  lung  is  notched  so 
as  to  leave  the  apex  of  the  heart  uncovered.  The  outer  surface  of 
the  lung  is  convex  and  the  inner  concave ;  about  the  middle  of  this 
latter  surface,  and  near  the  posterior  border  is  a  slit,  the  hilum,  at 
which  the  root  of  the  lung  enters,  whilst  in  front  of  it  is  a  hollow 
corresponding  to  the  heart,  and  larger  in  the  left  lung  than  the  right 
Tlie  base  of  the  lung  is  moulded  to  the  diaphragm,  and  is,  therefore, 
lower  behind  than  in  front ;  whilst  the  apex  is  rounded  and  reaches 
into  the  neck  above  the  first  rib,  extending  to  a  point  an  inch  and  a 
haK  above  the  clavicle.  The  right  lung  is  the  larger,  owing  to  the 
direction  of  tlie  heart  to  the  left,  but  is  shorter  than  the  left,  owing 
to  the  position  of  the  liver.  The  left  lung  is  divided  into  two  lobes 
(upper  and  lower)  by  a  fissure  running  obliquely  across  the  external 
suJrfacc,  from  near  the  apex  to  the  anterior  border,  but  the  right  has 
three  lobes,  owing  to  the  existence  of  a  second  fissure  running  hori- 
zontally forward,  from  the  middle  of  the  first  fissure  to  the  anterior 
margin  of  the  lung. 

The  Heart  (Fig.  200)  is  placed  obliquely  between  the  lungs,  the 
base  being  to  the  right,  and  the  apex  to  the  left  side  ;  and  resting  on 
the  diaphragm,  which  is  now  convex  (the  position  of  expiration),  it 
is  nearly  horizontal.  The  base  corresponds  to  the  interval  between, 
the  6th  and  9th  dorsal  vertebrse,  and  the  apex  beats  between  the  6th 
^md  6th  ribs,  the  larger  portion  of  the  organ  being  to  the  left  of  the 

*  It  may  be  noticed  that  the  order  of  structures  from  before  backwards  in  the 
root  of  the  lung  corresponds  to  the  arrangement  in  the  hilum  of  the  kidney* 
viz.  vein,  artery,  ureter. 
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median  line.  For  purposes  of  auMultatdon  the  nanal  directiosi 
given  are,  the  upper  bonlet  of  the  third  coBtal  cartilage  for  Uie  hue 
of  the  heart,  and  a  spot  two  incliea  below  the  nipple  and  one  to  th* 
fltemal  side  for  the  apex.  The  weight  of  the  hMlthy  heart  averages 
lloz.  in  the  male  and  9oz.  in  the  female. 

The  anterior  surface  of  the  heart  is  convex,  and  ii  formed  almoat 
entirely  hy  the  right  ventricle  and  auricuhir  appendage,,  bat  the 


irn^ular  border  of  tLc  left  ai 
the  pulmonary  artery.  Tl 
flattened,  and  is  formed  by  part  of  the  right  auricle,  and  the  left 
auricle  and  ventricle,  which  la^t  forms  the  apex  of  the  heart.  Each 
flurface  of  the  heart  is  grooved  vertically  and  horizontally,  marking 
the  divisions  between  the  atirii'lcs  and  ventricles.  Tbe  anterior 
ventricular  groove  is  near  the  left  border  of  the  heart,  whilst  the 
posterior  ventricular  groove  h  to  the  riglit,  and  they  thus  indicate 
the  obliiine  position  of  the  septum.  In  these  grooves  will  be  seen 
the  coronary  vessels. 

Jig.  200.— Diagram  of  the  reLnliona  of  the  heart  nnd  civot  t««1s  to  the  wall  of 
the  thorax.  The  cullapsril  \aagB  aro  drawn  uaiile  Blighlly,  to  flipnw  the 
pMt»  more  clearly  (drown  by  J.  T.  Gray). 

A.  The  q)aee  otgt  which  mitral  munnura  arc  heard. 

B.  Tbe  qwce  over  «lu<:h  dotUu  munnun  axe  be«rd. 
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The  Coronary  Arteries  (Fig.  201)  (right  and  left)  are  the  first 
branches  of  the  aorta,  and  supply  the  substance  of  the  heart.  They 
are  to  be  found  one  on  either  side  of  the  pulmonary  artery,  with  a 
plexus  {coronary)  of  nerves  accompanying  each. 

The  left  coronary  artery  runs  from  right  to  left  in  the  auriculo- 
ventricular  groove,  and  gives  a  large  branch  to  the  front  of  the  heart, 
which  appears  to  the  left  of  the  pulmonary  artery  and  runs  down  the 
anterior  ventricular  groove  to  the  apex. 

The  right  coroiuiry  artery  runs  from  left  to  right  in  the  auriculo- 
ventricular  groove,  and  gives  a  large  branch  to  the  back  of  the  heart, 
which  runs  along  the  septum  to  the  apex.  Both  the  vertical  and 
horizontal  branches  of  the  two  arteries  anastomose,  and  supply 
branches  freely  to  the  substance  of  the  heart. 

The  Veins  of  the  heart  do  not  correspond  precisely  to  the  arteries. 
The  great  cardiac  vein  runs  up  the  anterior  ventricular  groove  with 
the  left  coronary  artery,  but  leaves  it  to  pass  along  the  horizontal 
auriculo-ventricular  groove  to  the  back  of  the  heart.  It  becomes 
considerably  enlarged  and  is  then  called  the  coronary  simis,  and  after 
receiving  the  posterior  cardiac  vein  from  the  posterior  ventricular 
groove,  opens  into  the  back  of  the  right  auricle. 

Small  anterior  cardiac  veins  pass  from  the  right  ventricle  directly 
into  the  right  auricle. 

The  superficial  cardiac  plexus  of  the  sympathetic  is  situated 
immediately  below  the  arch  of  the  aorta,  and  gives  branches  to  the 
front  and  back  of  the  heart,  which  are  seldom  seen.  To  it  may  bo 
traced  the  left  superficial  cardiac  nerve  of  the  sympathetic,  a  cardiac 
branch  from  the  left  pneumogastric,  and  branches  from  the  deep 
cardiac  plexus. 

The  Great  Vessels  of  the  Heart  (Fig.  199)  have  the  following 
positions.  The  vena  cava  superior  is  to  the  right,  and  the  pulmo- 
nary artery  to  the  left,  whilst  between  them  the  arch  of  the  aorta 
is  seen.  The  inferior  vena  cava  can  be  seen  piercing  the  diaphragm 
at  the  back  of  the  heart,  by  drawing  the  organ  upwards. 

The  Cavities  of  the  heart  are  to  be  opened  in  situ,  and  in  the 
order  in  which  the  blood  enters  them. 

[The  right  auricle  is  to  be  opened  by  one  incision  from  the 
superior  to  the  inferior  vena  cava,  and  another  into  the  auricular 
appendage.] 

Higbt  Auricle  (Fig.  201,  i). — The  main  cavity  of  the  auricle  is 
smooth  internally,  but  in  the  appendix  are  the  musculi  pectinati,  or 
muscular  bands  "  resembling  a  comb.''    The  endocardium,  or  lining; 
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membitne  of  the  heart,  u  Been  to  be  co&tinuoai  with  the  liiung 
membiane  of  Ute  vcms,  end  will  be  traced  Bubteqnentlj  into  the 


The  luge  openings  into  the  right  auiide  are  (1)  the  mftriorvtim 
M"*  (3)t  which  enters  at  the  upper  and  anterior  part ;  (8)  th« 
ut/srior  wna  cam  (4),  which  enters  at  the  lower  and  back  pott ;  and 
(3)  the  coronary  itniu  {7),  which  entera  dose  above  (4)  the  a 
vnUncular  opening  (9)  oiid  below  the  Eustachian  valra 


1.  CaTitjfif  right 

;.  AppcDilix  iiuiicuhu:  ill  it>  ravitv 
am  seen  the  muKuli  jicvtiiiiiti. 


4.  Inferior  Fcnn  enva. 
6.  Fouaovalia:  Ihc  promlncDt  ridge 
■luTounding  it  is  thu  nnnulua 

6.  EuaWcbian  valve. 

7.  Opcningof  the  CDraiiiii7  sinus. 

8.  Coronaij  valTf. 

9.  EntTanci)  of  the  auricula-rentri- 

luUr  optning.  Bctivwn  the 
figures  1  and  !).  tuo  or  thriMi 
(orHmina  Thcbcsii  nrv  seon. 

o.  Right  Tcntriclc. 

ft.  Carity  of  rijthl  ventrirle. 

t.  Coniu  artorioaua  or  iofundibulum. 

d.  PulmonaiT  arlcry. 

.  <■  iw J   — T...    ,  i,  placed 


g.  One  of  the  musrulari  papiltun, 
to  the  apex  of  uhuh  tb« 
anterior  and  richt  curtuna  an 
canneclcd  by  cliorda!  tcndiiHMC. 

A.  Columna!  carnea). 

t.  Too  mUBruli  papiUons  of  tha 
ridlll  curtain. 

k.  Attachment  bv  chordie  teiKlill«D 
of  the  left  limb  of  the  anterior 

/,  /.  ChardiD  tcndinetc. 

«.  Semilunar   I'slves   of   the   ptil> 

'I  of  left  appendix  auiicuLD. 


>.  Left  V. 


iclc. 


^y.  Txicutpid   ntlTe ; 


<.  Ascending  ar. 

r.  Its  Imnsverse  p<l^tioI^  vith   lb* 

thrro    arterial     ironks    vhivlt 

arise  from  the  arth, 
■,  Descending  aorta. 
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The  foramina  Thd)e9ii  are  numeroTis  small  openings  which  are 
found  in  the  wall  of  the  auricle,  and  return  blood  from  the  muscular 
tissue  of  the  heart. 

The  tvJbercU  of  Lower  is  a  projection  which  is  occasionally  found 
in  the  wall  of  Uie  auricle,  between  the  superior  and  inferior  veniB 
cavsB. 

The  coronary  valve  (8)  (valve  of  Thebesius)  is  a  thin  fold  at  the 
orifice  of  the  coronary  sinus,  which  serves  to  prevent  regurgitation 
into  it 

The  Emtackian  valve  (6)  is  a  semilunar  fold  placed  to  the  left  of 
the  vena  cava  inferior  and  extending  between  it  and  the  annulus 
ovalis  immediately  above  the  opening  of  the  coronary  sinus,  which 
served  in  the  foetus  to  direct  the  current  of  blood  from  the  inferior 
vena  cava  through  the  foramen  ovale.  In  the  adult  it  is  generally 
cribriform. 

The  fossa  ovalis  and  annvlus  ovalis  (5)  are  remains  of  fcetal 
structure,  foimd  on  the  inner  wall  of  the  right  auricle,  in  the  position 
of  the  foramen  ovale,  or  communication  between  the  two  auricles  in 
the  foetus. 

The  annvlus  ovalis  is  a  muscular  ring,  which  is  generally  well 
marked,  and  which  surrounds  the  shallow  fossa  ovalis,  formed  by  a 
thin  membrane  thrown  across  the  foramen  ovale.  This  membrane  is 
produced  fiom  the  posterior  margin  of  the  foramen  fi-om  about  the 
fourth  month  of  foetal  life,  and  gradually  overlaps  the  anterior 
margin,  so  as  to  form  an  oblique  opening  for  the  passage  of  the  blood 
from  right  to  left  up  to  birth.  After  birth  the  aperture  gradually 
becomes  obliterated,  but  not  unfrequently  a  small  oblique  opening 
will  be  found,  through  which  a  probe  can  be  introduced. 

[To  open  the  right  ventricle,  its  flaccid  wall  should  be  grasped 
with  the  left  hand  and  the  scalpel  made  to  transfix  it  about  half-way 
down,  and  well  to  the  right  side  of  the  septum  ;  the  knife  being 
then  carried  towards  the  apex,  the  cavity  of  the  ventricle  will  be 
opened.  The  left  forefinger  is  to  be  passed  up  into  the  pulmonary 
artery,  and  will  serve  to  guide  the  incision,  which  is  to  be  pro- 
longed into  that  vessel  if  possible  between  two  of  the  semilunar 
valves.  All  clots  being  removed,  the  whole  of  the  ventricle  will  be 
displayed.] 

The  Bight  Ventricle  (Fig.  201,  a)  consists  of  a  main  cavity,  the 
walls  of  which  arc  irregular,  owing  to  the  projections  of  the  mus- 
cular substance  of  the  heart ;  and  of  a  smooth  funnel-shaped  portion 
{infundibtUum  or  conus  arteriosus)  leading  upwards  and  to  the  left, 
into  the  pulmonary  artery.    The  projections  on  the  wall  of  th& 
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Tentricle  are  the  columncB  camea  (h)  (flesliy  colamns)  of  which  three 
yarieties  ore  described  :  one  in  which  the  column  merely  stands  out 
in  relief,  being  attached  to  the  wall  of  the  ventricle  in  its  wholt 
length  ;  a  second  in  which  the  column  is  attached  at  both  ends  but 
is  free  in  the  middle,  so  that  a  probe  may  be  passed  between  it  sui 
the  wall ;  and  a  third  vaiiety  called  the  musculi  papillan*  (g). 
These  last  project  into  the  cavity  of  the  ventricle  and  give  attach- 
ment by  their  extremities  to  the  chords  ten(line<K,  or  fibrous  conls 
attached  to  the  flaps  of  the  auriculo-ventricular  valve. 

The  right  auriculo-ventricular  valve  (e)  consists  of  three  portions^ 
and  is  hence  called  tricuspid.  The  flaps  are  formed  by  a  redupUcSr 
tion  of  the  endocardium  or  lining  membrane  of  the  heart,  between 
the  hiyers  of  wliich  are  some  tendinous  and  muscular  fibres,  the 
former  being  continuous  with  the  chordas  tendineo).  The  entire 
valve  is  attached  above  to  a  fibrous  ring  (zona  tendinosa),  which  bounds 
the  auriculo-ventricular  opening,  and  is  divided  below  into  three 
portions,  anterior,  i)o.steriur,  and  intenial.* 

The  anterior  division  of  the  valve  is  the  largest  and  is  in  contact 
with  the  anterior  wall,  whilst  the  posterior  flap  lies  against  the 
posterior  wall,  which  is  formed  by  the  posterior  part  of  the  septum 
ventriculonim.  The  internal  or  left  flap,  which  is  the  smallest  of 
the  three,  shuts  olF  the  infundibulum  from  the  general  cavity  of  the 
ventricle. 

The  auricular  surface  of  the  tricuspid  valve  is  extremely  smooth, 
for  the  puri)ose  of  facilitating  the  flow  of  blood  into  the  ventricles ; 
whilst  the  surface  which  corresponds  to  the  walls  of  the  ventricle  is 
remarkably  rough,  fi-oni  the  prominences  formed  by  the  attachments 
of  the  chordae  tendinea». 

The  tricuspid  valve  acts  during  contraction  of  the  ventricle 
(systole),  and  prevents  the  regurgitation  of  Mood  into  the  auricle  ; 
though  even  in  health  there  is  said  to  be  a  slight  reflux,  which  has 
been  termed  the  *'  safety-valve  action"  (King). 

The  internal  division  of  the  tricuspid  valve  serves  to  prevent 
the  blood  from  flowing  into  the  pulmonary  arter}-,  until  the  ventricle 
is  fully  distended  and  able  to  contract  forcibly  on  its  contents. 

The  imlmonari/  artery  is  attached  to  a  fibrous  ling,  which  inter- 
venes between  it  and  the  muscular  substance  of  the  heart,  but 
the  lining  membrane  of  the  artery  is  continuous  with  that  of  the 
ventricle. 

♦  The  tri<'U8pid  valve  is  vcr}*  irregular  in  its  divinions,  sometimes  consiflting 
fit  ovXj  two  flupa  like  tlic  mitrul  valve,  and  at  others  being  di\ided  into  four  or 
€f9n  BIX  Btuall  portions. 
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The  semilunar  valves  (m)  of  the  pulmonary  aTtery,  two  anterior 
and  one  posterior,  are  three  reduplications  of  the  b'ning  membrane, 
etrengthened  by  fibrous  tissue,  which  is  collected  principally  at  the 
attached  border  of  each  valve,  the  thin  portion  near  the  &ee  border 
being  called  the  lunula.  The  attached  border  is  convex,  and  is 
fixed  to  the  wall  of  the  artery  ;  the  free  border  is  sub-divided  into- 
two  slightly  concave  portions  by  a  little  fibrous  body,  called  the 
corpus  Arantit. 

The  semilunar  valves  act  during  dilatation  of  the  ventricle 
(diastole),  and  prevent  the  regurgitation  of  the  blood  from  th& 
pulmonary  artery. 

The  blood  (which  is  venous  or  dark-coloured)  is  carried  by  the^ 
pulmonary  artery  to  its  bifurcation,  and  then  by  the  right  and  left 
pulmonary  arteries  to  the  lungs,  where  it  is  aerated ;  and  is 
brought  back  to  the  heart  by  the  four  pulmonary  veins  as  arterial  or 
red  blood.    The  pulmonary  veins  open  into  the  left  auricle. 

[The  left  auricle  is  to  be  opened  by  one  incision  on  its  posterior 
aspect,  placed  vertically  midway  between  the  pulmonary  veins,  and 
another  into  the  auricular  appendage.  The  heart  must  be  drawn 
well  over  to  the  right  side  to  expose  the  cavity  properly.] 

The  Left  Auricle  (Fig.  202,  i)  closely  resembles  the  right  auricle^ 
but  is  altogether  on  a  smaller  scale,  and  its  border  is  thinner  and 
more  "  crenate  "  than  on  the  opposite  side.  The  oi>ening8  are  those 
of  the  four  pulmonary  veins,  two  on  each  side,  and  the  left  auriculo- 
ventricular  opening. 

The  musculi  pectinati  of  the  auricular  appendix  are  like  those  of 
the  right  side  but  smaller,  and  on  the  septum  of  the  auricles  will 
be  seen  the  annulus  oralis  and  fossa  ovalis  corresponding  to  those 
on  the  right  side,  but  the  ring  of  muscular  fibre  is  not  so  well 
developed. 

[To  open  the  left  ventricle,  the  left  forefinger  should  be  intro- 
duced through  the  auriculo- ventricular  opening,  and  the  knife  thrust 
through  the  wall  of  the  ventricle  near  the  apex  to  meet  it.  The 
knife  is  then  guided  upwards  between  the  flaps  of  the  mitral  valve^ 
and  an  incision  made  tlirough  the  front  of  the  ventricle  into  the 
auriculo-ventricular  opening.  The  finger  is  next  to  be  passed  from, 
below  into  the  aorta,  followed  by  the  knife,  which  is  to  be  carried 
through  the  front  wall  of  the  ventricle  close  to  the  septum,  thus 
isolating  the  right  flap  of  the  mitral  valve.  The  incision  is  to  be 
prolonged  into  the  aorta  between  two  of  the  semilunar  valves,  and  it 
will  be  found  to  be  necessary  to  divide  the  pulmonary  artery  which 
lies  in  front  of  the  aorta,  but  care  should  be  taken  to  do  so  above  the 
pulmonary  semilunar  valves.] 
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The  Left  Ventricle  (Fig.  202,  8)  resemblei  the  right,  hot  iti 
wall  IB  thicker  and  ils  cavity  reaches  to  the  apex  of  the  fa«ait.  The 
■tolwmnm  eanute,  mwctUi  papillara,  and  chorda  ttndxnta  reaemUe 
tboee  of  the  right  iide,  but  ore  more  fulJy  developed. 

The  left  auriculo-Tentricnlai  valve  conBists  of  two  poitiona,  ud  ii 
hence  called  bicuepid,  or  (from  the  resemblaDce  to  a  mitn}  mitnL 


Fig.  202. 


'The  flaps  of  the  viJve  are  composed  of  the  lining  membrane  of  the 
heart,  Btrengthened  bj  tendinous  fibres  derived  from  the  chotda 
tendineie  like  tliose  on  the  right  side,  and  are  attached  to  the  fibroiu 
ring  bounding  tlie  auriculo-Tentrictilar  o])ciiing.  The  right  flap  of 
the  valve  is  anterior  to  tlie  left  flap,  and  ia  placed  between  the  cavity 
of  the  ventricle  and  the  orifice  of  tlie  aorta,  against  which  it  lie> 
during  (lia'tole  of  the  ventricle.    It  is  perfectly  smooth  on  both 


Fig.  202.— Left  aide  of  th 

1.  Cavity  of  the  lcfl«uricle. 

2.  Cavity  of  the  oppeudLx  n 
"-1  apex  of  «hith  1 


4.  Tha  sinus,  into  wMch  the  left  pi 
monoiy  rv'ma  anmetimct  opci 

6.  Left  pulmonary  veins. 

'6.  Auriculo-veDtnculor  D[>eiiing. 

7.  Coronary  vein,  liinB  m  the  nu 

cnlo-vvntncular  grooTC, 

8.  Left  ventricle. 

■9,  e.  Cavity  of  the  left  ventricle ;  t 
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rest  on  the  Kptum  Tm- 
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bv  chordiu  tendineo   to  i,  i, 

iuBcuU  papilUre*. 
r,  r.  Fixed  columnic  mmete,  foiming 
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tlip  ventricle. 
li.  .\rrh  of  the  aorta. 
r.   I'ulmonary  artery. 
/,   Olditemtvil  ductus  artcriosui. 
n.  Left  pulmonary  orteri'. 
/..  Right  ventricle. 
(.  Apex   of   the   appendix  of  right 
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surfaces,  so  as  not  to  impede  the  current  of  blood  into  the  aorta,  thus- 
differing  from  the  left  flap,  of  which  the  surface  next  to  the  wall  of 
the  heart  is  rough  (Power).  Between  the  anterior  flap  of  the  mitial 
valve  and  the  aortic  valves  is  a  small  space  with  aponeurotic  walls— 
the  iniervalvular  space  of  Sibson — which  receives  the  aortic  valves 
when  distended  in  "  diastole.'' 

The  mitral  valve  acts  during  contraction  of  the  ventricle  (systole),. 
and  prevents  the  reguigitation  of  blood  into  the  auricle.  The 
anterior  division  of  the  mitral  valve  prevents  the  blood  from  flowing 
into  the  aorta,  until  the  ventricle  is  fully  distended  and  able  to- 
contract  forcibly  on  its  contents,  and  the  pressure  of  the  blood  in  the 
intervalvular  space  on  the  anterior  flap  of  the  mitral  valve  keeps  the 
latter  closed  up  to  the  end  of  the  "systole"  or  contraction  of  the 
ventricle. 

The  closure  of  the  mitral  valve  accompanies  the  "  first  sound  ^'  of 
the  heart,  which  is  best  heard  at  the  apex.  A  bruit  caused  by  disease 
of  the  valve  would  be  heard  in  the  same  situation  (Fig.  200,  a),  and,, 
if  systolic,  depends  upon  regurgitation  through  the  valve,  if  diastolic, 
upon  roughness  of  the  snt&nce  over  which  the  blood  passes  from  the 
auricle. 

A  fibrous  ring  intervenes  between  the  muscular  tissue  of  the  heart 
and  the  aorta,  the  lining  membrane  of  which  is  continuous  with  the 
endocardium. 

The  Aortic  semilunar  valves  resemble  those  of  the  pulmonary 
artery  but  are  more  fully  developed,  and  the  corpora  Arantii  are 
better  seen  than  on  the  right  side.  The  aortic  valves  occupy  a 
position  the  converse  of  those  of  the  pulmonary  artery,  viz.  one  in 
front  and  two  behind ;  and  above  each  of  the  three  valves  there  is  a 
dilatation  of  the  aorta,  called  the  aortic  sinus,  or  'sinus  of  Valsalva^ 
At  the  bottom  of  the  anterior  and  left  posterior  sinuses  will  be  seen 
the  orifices  of  the  coronary  arteries,  the  first  branches  of  the  aorta. 

The  aortic  valves  act  during  dilatation  of  the  ventricle  (diastole),, 
and  prevent  regurgitation  into  the  ventricle,  their  closure  accom- 
panying the  "  second  sound "  of  the  heart,  which  is  best  heard  over 
the  base  of  the  heart  and  on  the  sternum  opposite  the  second  inter- 
costal  space  (Fig.  200,  b).  If  from  disease  of  the  valves  their  closure 
is  not  perfect  and  regurgitation  occurs,  a  "  diastolic  aortic  bruit "  is 
produced  :  if  the  surfaces  of  the  valves  should  be  so  roughened  as  to 
offer  an  obstruction  to  the  flow  of  bleod  during  contraction  of  the 
ventricle,  a  "systolic  aortic  bruit''  will  be  heard.  A  horizontal 
section  above  the  valves  (Fig.  204)  shows  their  relation  to  one 
another.     The  left  ventricle  occupies  the  posterior  aspect  of  the 
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ihenrt,  and  the  mitral  orifice  and  valve  ore  therefore  I      _ 
front  of  this  in  the  aortic  orifice,  Beporated  only  fay  a  fibrom  Mptnm. 
To  the  left  of  the  aorta,  and  a  little  in  bont,  ia  the  piilmoiuvy  utor. 


'with  its  valves,  and  to  the  ri^ht  is  the  tricnapid  or  right  Miricnlo- 
■ventriouhir  valve. 

The  Foetal  Circulation  (Fig.  204).-~T)iie  vill  he  the  best  oppot^ 
tanitj  for  controstiug  the  adult  circulation  with  that  of  the  foetnt. 
In  the  fcctus  the  blood  ia  brought  from  the  placenta  by  the  umbilical 
vein,  which  enters  the  body  nt  the  umbilicus  It  then  posses  along 
the  longitudinal  fissure  of  the  liver,  and  at  the  transverse  fissiue 
divides  into  two  binnclics,  one  of  which  joins  the  jiortal  vein,  and  the 
otiier,  which  is  the  ductus  rfnosm,  joins  the  inferior  vena  cava.  In 
the  inferior  vena  cava  the  placental  blood  is  joined  by  that  retoTBed 
from  the  lower  extremities,  and  afterwanis,  through  the  hepatic  veiiu^ 
by  that  circiilat<J  through  tlie  liver ;  and  is  then  poured  into  the 
right  auricle.  Tlie  Eustachian  valve,  of  large  size  in  the  fcetns, 
directs  tlie  current  acro;^  the  auricle  to  the  foramen  ovale,  which  is 
patent,  and  the  Mood  enters  the  left  auricle.     From  tlie  left  anricla 
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ihe  blood  necesfarilf  passes 
into  Uie  left  ventricle,  and  ia 
thence  propelled  throngli  the 
aorta  to  the  head  and  upper 
extiemities.  From  these  it  is 
letumed  by  the  superior  vena 
cava,  which  entera  the  upper 
part  of  the  ri^ht  auricle,  and 
the  hlood  descends  at  once 
into  the  right  ventricle,  thua 
taking  a  course  at  right  angles 
to  the  farmer  one.  From  the 
right  ventricle  the  blood  is 
propelled  into  the  pulmonary 
artery,  and  a  small  portion 
Teaches  the  lun-^s  through  the 
right  and  left  pulmonary  arte- 
ries, but  by  fnr  the  larger 
portion  passes  through  the 
duettt$  arttrioms  (a  short  lube 
connected  with  the  piilmo' 
nary  arteiy  close  to  the  bifur- 
cation), and  enters  the  de- 
scending portion  of  the  arch 
of  the  aorta.  Through  the 
aorta  the  blood  reaches  the 
iliac  arteries,  and  a  small  por- 
tion passes  by  the  external 
iliacs  to  the  lower  extremities, 
but  the  rest  passes  by  the 
internal  iliacs  to  thehypogas- 


Fig,  204. — Diagram  at  the  Fecial  circulation  (from  Wilaon). 


.3.  Umbilical  vein,  dividing  into 
boinoliei;  two  (4,  4),  to  bo 
distributed  to  Ihc  liver;  imd 
one  (S),  tlie  ductus  vcnoKun, 
which  cntcn  the  iufcriui  vcns 

'r 

I.  Right  ai„ 

S.  Left  auricle. 
19,  Left  vnitriete. 


11.  Tho  arch  of  tbe  1 

The  arrowa.  12  and  13,  rcprcaont  the 
rplum  ot  the  bload  from  the 
bend  ood  upper  eitremitie* 
through  Ihe  jugular  and  Bub* 
clavian  veins. 

H.  Superior  vena  cava, 

Li.  Uighl  ventriilc. 

16.  rulmonary  artery. 

17.  Ductus  arlerioeui. 


20.  Eitemal  iliaca. 
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trie  arteries,  which  nin  to  the  umbilicus  and  then  wind  itnmd  Hie 
umbilical  vein  to  the  placenta,  under  the  name  of  umhilteal  orieriet. 

The  Pulmonary  Artery  (Fig.  205,  13)  has  already  been  seen  to 
arise  from  the  right  ventricle  and  to  lie  in  front  of  the  aorta.  It 
then  passes  to  the  left  side  of  the  aorta,  where  it  bifurcates  into  rig^t 
and  left  pulmonary  arteries,  which  go  to  their  respective  lungs ;  the 
right  being  the  longer  of  the  two  and  necessarily  passing  beneath  the 
arch  of  the  aorta,  and  the  left  crossing  the  descending  aorta.  The 
position  of  each  of  the  arteries  in  the  root  of  the  lung  has  been 
already  seen,  the  right  heing  below  and  the  left  above  its  bronchus. 

Connecting  the  pulmonary  artery  with  the  descending  portion  of 
the  arch  of  the  aorUi  is  a  fibrous  conl,  around  which  the  recurrent 
laryngeal  nerve  of  the  left  side  passes  from  the  tnmk  of  the  pnemno- 
gastric.  This  is  the  obliterated  ducUis  arteriosus,  which  in  the  foetus 
is  a  vessel  nearly  as  large  as  the  aorta,  passing  from  the  left  division 
of  the  pulmonary  artery  to  the  arch  of  the  aorta  just  beyond  the  left 
subclavian. 

The  Pulmonary  Veins  (Fig.  205,  19)  are  four  in  number,  two  to 
each  lung.  Their  positions  in  the  roots  of  the  lungs  have  been  seen, 
and  they  have  been  traced  to  the  left  auricle  of  the  heart.  The  right 
veins  are  the  longer  and  pass  beneath  the  arch  of  the  aorta,  the  left 
veins  crossing  the  dcscentUng  aorta. 

The  Arch  of  the  Aorta  (Fig.  205). — The  aorta  has  been  seen  to 
arise  from  the  left  ventricle,  and  it  at  first  takes  a  course  upwards 
and  to  the  right  side,  and  then  backwards  and  to  the  left,  thus  form- 
ing an  arch.  For  convenience  of  description  the  arch  is  divided  into 
three  portions — ascending,  horizontal  or  transverse,  and  descending. 

1.  The  ascendinij  portion  (i),  beginning  opposite  the  third  co^al 
cartilage  of  the  left  side,  reaches  as  high  as  the  upper  border  of  the 
second  costal  cartilage  of  the  right  side  close  to  the  sternum.  It  is 
almost  entirely  inclosed  within  the  pericardium,  and  is  crossed  at 
first  by  the  pulmonary  artery.  In  front  of  the  pericardiimi  are  the 
sternum  and  triangularis  stemi  muscle ;  behind  the  ascending  aorta 
is  the  root  of  the  right  lung;  to  its  right  side  is  the  vena  cava; 
and  to  its  left  side  is  the  bifurcation  of  the  pulmonary  artery.  Its 
branches  are  the  two  coronary  arteries,  which  have  been  already 
traced. 

2.  The  horizontal  or  transverse  portion  has  a  direction  backwards 
and  to  the  left  side,  reaching  from  the  second  costal  cartilage  of  the 
right  side  to  the  left  side  of  the  fourth  dorsal  vertebra.  In  front  of 
this  portion  are  tlie  stenium  and  triangularis  stemi  muscle  and,  from 
left  to  right,  the  left  pneimiogastric  and  left  phrenic  nerves  and  the 
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BnperficiEd  cardiac  branch  of  the  sjinpathetic  ;  behind  are  the  trscliea, 
the  oesophagns  and  thoracic  duct,  the  right  pneomo-gastric  and  the 
left  recotreat  laryngeal  netvei.  Above  ia  the  left  innominate  vein ; 
and  bebne  are  the  left 
hionchns  and  right 
pulmonary  vesaels,  the 
left  recurrent  laryngeal 
nerve,  and  the  oblite- 
rated ductus  arteriosoa. 
The  branches  of  this 
portion  are  the  innomi- 
nate, the  left  carotid, 
and  the  left  subclavian 
arteries. 

3.  The  descmding 
poTtion  extends  to  the 
lower  border  of  the 
fifth  dotBsl  vertebra, 
where  the  thoracic 
aorta  begins,  but  the 
divinon  between  the 
two  vesaels  is  arbitrary. 
It  is  invested  abaoet 
entirety  by  the  left 
pleura,  which  binds  it 
to  the  side  of  the  vet- 

The  Vena  Cava 
Superior  (Fig.  199,  lo)  is  fonned  by  the  junction  of  the  right  and 
left  brachio-cephalic  or  innominate  veins,  on  the  right  of  the  aich  of 
the  aorta.    The  vena  cava  receives  the  vena  azygos  major  just  above 

Fig.  206.— DiBcnm  of  the  largo  vnwU  o(  the  heart  and  lungi  (from  Wilaon). 
1.  ABoendine  Mrta.  U.  Lf  ft  pulmonary  «rtery. 

15.  Biglit  pubnonaiy  BTteiy- 

16.  Trachea. 

17.  Bight  bronchus. 
IS.  Left  hTODcIiuii, 

19,  19.  Fulmouarr  veini. 

20.  Bncchial  arteriea. 
21, 21.  laterccwlBl       arteriei;      the 

branchea  tnaa  the  front  of  tha 
aorta  above  and  below  tha 
number  3  ore  p«ricardi*c  and 
(Mophageal. 


i.  Bight  common  carotid. 

!.  External  and  internal  carotidi. 

^  Bight  aubclaiian  artsry. 

I.  AiiUaiy  arteiy. 

I.  Braehial  artery. 


I.  KiKhl 


I.  Left  ■ubclaTian  arteiy. 
I.  Pulmonary  artery. 


386  THE  THORAX. 

tbe  pericaidiom,  and  then,  crossing  the  root  of  the  right  lang,  pieroet 
the  pericardium  to  enter  the  upper  part  of  the  right  auricle. 

Note.^The  levels  of  the  aorta  here  {pven  are  lower  than  thoM  ordinarily  hid 
down,  but  are  the  reanlt  of  numeroui  independent  olwenrations  by  the  anthor, 
and  by  Professor  Wood,  who  originally  investigated  the  subject,  and  whon 
paper,  in  tiie  Journal  of  Anatomy  for  December,  1S68,  may  be  oonsiilted  witfi 
advantage. 

Great  Vessels  of  the  Boot  of  the  Necbl 

The  three  great  branches  of  the  second  part  of  the  arch  of  the 
aorta  are  the  Innominate,  the  Left  Carotid,  and  [the  Left  SubclaTun 
arteries. 

The  Innominate  Artery  (Fig.  205,  4)  passes  upwards  and  to 
the  right  side,  and  at  the  stemo-clavicular  articulation  divides  into 
the  right  common  carotid  and  right  subclavian  arteries.  It  has  in 
front  of  it  the  upper  piece  of  the  sternum,  with  the  remains  of  the 
thymus  gland,  and  the  origins  of  the  stemo-hyoid  and  stemo-thyroid 
muscles  ;  and  is  crossed  nearly  at  right  angles  by  the  left  brachio- 
cephalic or  innominate  vein,  and  obliquely  by  the  right  inferior 
thyroid  vein.  Behind  it  at  first  is  the  trachea,  but  afterwards  the 
prolongation  of  the  right  pleura  [into  the  neck.  To  the  right  side 
are  the  right  pneumo-gastric  nerve,  right  innominate  vein,  and  right 
phrenic  nerve ;  to  the  left  side,  the  origin  of  the  left  common  carotid, 
and  afterwards  the  trachea. 

The  innominate  artery  ordinarily  gives  off  no  branch,  but  occasion- 
ally a  small  branch  {thyroidea  imaf  middle  thyroid  artery  of 
Harrison)  arises  from  it  or  from  the  aorta  close  to  it,  and  runs  up  the 
front  of  the  trachea  to  the  thyroid  body. 

The  Left  Common  Carotid  Artery  (Fig.  205,  11).— The  left 
common  carotid  runs  upwards  and  to  the  left  side,  at  a  level  anterior 
to  that  of  the  left  subclavian  artery,  and  from  the  left  sterno- 
clavicular articulation  its  relations  correspond  to  those  of  the  right 
carotid  artery  (p.  328). 

The  thoracic  portion  has  in  front  of  it  the  upper  piece  of  the 
sternum,  with  the  remains  of  the  thymus  gland,  and  the  origins  of 
the  stemo-hyoid  and  thyroid  muscles ;  and  is  crossed  by  the  left 
innominate  vein.  It  lies  against  the  trachea  at  first,  then  upon 
the  oesophagus  and  thoracic  duct,  and  lastly  on  the  longus  colli 
muscle  ;  having  the  innominate  artery,  the  trachea,  and  the  left 
recurrent  laryngeal  nerve  to  its  right  side,  and  the  left  pneumo- 
gastric  nerve  with  its  cardiac  branches,  and  the  left  subclavian  arteiy 
to  its  left  side. 


THE  SUBCLAVIAN  AND  YEBTEBRAL  ABTEBIE8.   887 

The  Sabdavian  Arteries  (Fig.  205)  diff<»  on  the  two  ddes, 
the  right  beginning  at  the  Btemo-clavicolar  articulation,  and  the  left 
at  the  aich  of  the  aorta,  and  haying  therefore  a  course  in  the  thorax. 
Both  arteries  may  be  divided  into  three  parts,  of  which  the  aeoond 
and  third  correspond  on  the  two  sides  of  the  body. 

The  first  portion  on  the  left  side  extends  from  the  arch  of  the  aorta 
to  the  inner  border  of  the  scalenus  anticus,  and  may  be  conyeniently 
•subdivided  into  a  thoracic  and  a  cervical  part  The  thoracic  part  is 
at  first  nearly  vertical  in  its  direction,  and  lies  to  the  left  side  of,  but 
in  a  plane  posterior  to  that  of,  the  left  carotid  artery.  It  is  crossed 
transversely  by  the  left  innominate  vein,  and  obliquely  by  the  left 
pneumo-gastric  and  cardiac  nerves  ;  it  lies  upon  the  ooeophagus  and 
thoracic  duct,  and  afterwards  on  the  pleura  for  the  rest  of  its  course, 
being  also  closely  invested  with  pleura  on  the  left  side.  The  cervieal 
X>ortion  is  curved  or  nearly  horizontal,  and  has  in  front  of  it  the 
stemo-mastoid,  stemo-hyoid,  and  stemo-thyroid  muscles,  and  the 
inner  end  of  the  clavicle ;  being  crossed  by  the  internal  jugular  and 
vertebral  veins,  and  by  the  phrenic  nerve  close  to  the  scalenus.  It 
iies  against  the  apex  of  the  pleura,  which  intervenes  between  it  and 
the  first  rib,  and  also  closely  invests  the  artery  below. 

The  first  portion  on  the  right  side  extends  from  the  bifurcation 
of  the  innominate  artery  at  the  stemo-daviculor  articulation  to 
the  inner  border  of  the  scalenus  anticus.  Its  course  is  nearly  hori- 
zontal, and  it  has  in  front  of  it  the  inner  end  of  the  clavicle  with  the 
^temo-mastoid,  stemo-hyoid,  and  stemo-thyroid  muscles,  being 
crossed  by  the  pneumo-gastric,  cardiac,  and  phrenic  nerves,  and  the 
internal  jugular  and  vertebral  veins.  It  lies  against  the  recurrent 
laryngeal  nerve  and  the  apex  of  the  pleura,  which  intervenes  between 
it  and  the  first  rib  and  also  invests  its  lower  border.  The  innomi- 
nate vein  is  in  front  of,  but  quite  below  the  level  of,  this  part  of  the 
artery. 

The  Branches  of  the  first  portion  of  the  subclavian  artery  are  (1) 
Vertebral,  (2)  Internal  Mammary,  and  (3)  Thyroid  Axis,  and  their 
•distribution  is  the  same  on  both  sides  of  the  body.  The  Superior 
Intercostal  artery,  arises  to  the  inner  border  of  the  scalenus  on  the  left 
side,  and  may  be  considered  to  be  a  branch  of  the  first  portion  of  the 
•subclavian. 

1.  Tlie  Vertebral  Artery  (Fig.  206,  5)  is  seen  now  in  only  a 
Amall  part  of  its  course.  It  ascends  between  the  scalenus  anticus  and 
longus  colli  muscles,  being  crossed  by  the  inferior  thyroid  artery 
and,  on  the  left  side,  by  the  thoracic  duct ;  and  enters  the  foramen 
in  the  transverse  process  of  the  6th  cervical  vertebra  (usually),  being^ 
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accompanied  by  a  branch  ttom  the  inferior  cervical  ganglion  of  Uie 
■ympathetic  The  att«ry  panes  through  the  tranaverae  pinrnmrn  of 
iU  the  upper  cervical  vertehne,  giving  off  fnuteular  and  ipinal 
branchcB  in  ita  conrse,  and  ia  aeen,  in  the  anbocdpital  region,  to 
wind  inwatda  upon  the  atlas  and 
^•8-  20G.  gjjtgf    tiig    foramen    magnum    to 

enpply  the  brain. 

The  Vtrtebral  tein  baa  no  coone 
in  the  sknll,  bnt  commences  in 
amall  branchea  about  the  atlaa.  It 
tal[ea  the  aome  course  aa  the  axUxj, 
receiving  corresponding  bnmcbea 
and  also  the  ateeTiding  etrvual  and 
deep  cervKol  reina,  and  after  croae- 
ing  the  aubclarian  arteTy,  opens 
into  the  termination  of  the  aab- 

2.  The  Internal  Ktunmarr 
Artory  (Fig.  206,  4)  arises  ftom 
the  lower  surface  of  the  aabdavian 
artery,  and  at  once  deacends  into 
the  thorax,  being  crossed  anperficiallj  and  obliquely  by  the  phienic 
ikerve.  The  left  artery  has  been  aeen  to  paia  through  the  anterior 
mediastintuD,  but  the  right  ia  excluded  by  the  pleura,  which  binds 
it  to  the  coetal  cajtilagea.  Both  arteries  enter  the  fibres  of  the 
triangiilariB  stenii  muscle,  and  divide  opposite  the  seventh  costal 
cartiliige  into  two  terming  branchea — superior  epignatric  and  mns- 
cnlo-phreuic. 

a.  The  mpirior  epujtutrie  hrandv  enten  the  fibres  of  the  rectma 
abilominia  muscle,  and  anastomoses  with  the  epigastric  branch  of  the 
external  iliac,  thus  establiahing  a  communication  which  becomes 
of  great  importance  in  any  case  of  obstruction  of  the  aorta  or  iliac 
Biteriea. 

(.  The  muKuIo-pA  rente  branch  supplies  the  diaphragm,  and  runs 
outwards  to  anastomose  with  the  intercostal  and  lumbar  arteries,  as 
well  OB  with  tlip  phrenic  branches  of  the  abdominal  aorta. 


Fig.  206.— PLiD  of  the  great  artetic*  of  the  right  side  of  BE 
1.  Innominatii.  7.  Inferior  thyroi 


£  {bma  Wilwn). 


'i.  Conunon  carotid. 

3.  SubclBvian. 

i.  latenwl  nuimmHr]'. 


I.  Ascending  re 
9.  TransvemoJu  colli. 

10.  Tmnsvorsulii  humeri. 

11.  Superior    iiitcrcoalal    ind    deep 
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The  other  branches  of  the  internal  mammary  are  (c)  comes  nervi 
phrenici,  a  Bmall  branch  accompanying  the  phrenic  nerve  and  seldom 
seen ;  (d)  meduutijud  and  {e)  pericardiac  branches  to  those  parts, 
from  which  small  branches  pass  to  form  the  ''sub-pleural  mediastinal 
plexus "  (Tamer)  ;  (/)  anterior  inUrcostaU  to  the  intercostal  spaces, 
anastomosing  with  other  intercostal  branches;  and  (g)  perforating 
branches  to  the  pectoral  muscles  and  to  the  mamma. 

The  vena  comites  of  the  internal  mammary  artery  unite  to  open 
into  the  corresponding  innominate  or  brachio-cephalic  vein. 

3.  The  Thyroid  Axis  (Fig.  206,  6)  is  a  short  thick  trunk  arising 
close  to  the  scalenus  and  from  the  upper  surface  of  the  subclavian, 
which  divides  immediately  into  three  branches,  (a)  inferior  thyroid, 
(6)  transversalis  colli,  and  (c)  transversalis  humeri  or  supra-scapular. 

a.  The  Inferior  thyroid  artery  mns  upwards  and  inwards,  across 
the  vertebral  artery  and  behind  the  carotid  sheath  and  sympathetic 
trunk,  to  the  thyroid  body,  where  it  anastomoses  with  its  fellow  of 
the  opposite  side,  and  with  both  the  superior  thyroid  arteries.  Besides 
Ki^sopfuigeal,  tracJiealy  and  a  small  irtferior  laryngeal  branch,  it  usually 
gives  off  a  branch  close  to  its  origin,  the  ascending  cervical,  which 
jiscends  upon  the  vertebree  between  the  scalenus  anticus  and  rectus 
capitis  anticus  major,  supplying  the  prevertebral  muscles  and  anasto- 
mosing with  branches  of  the  vertebral  artery. 

The  inferior  thyroid  veins  pass  down  the  front  of  the  trachea,  and 
frequently  have  a  transverse  communicating  branch.  They  open 
into  the  innominate  veins,  the  right  crossing  obliquely  over  the  in. 
nominate  artery. 

h.  The  transversalis  coUi  artery  runs  transversely  outward  in  front 
of  the  scalenus  anticus  and  phrenic  nerve,  and  has  been  seen,  in  the 
posterior  triangle  of  the  neck  to  divide  into  superficial  cervical  and 
posterior  scapular  branches.  The  tratimersalis  colli  vein  opens  into 
the  external  jugular. 

This  artery  is  frequently  of  small  size  or  altogether  wanting,  the 
posterior  scapular  arising  from  the  third  part  of  the  subclavian. 

c.  The  transversalis  humeri  artery  runs  outward  in  front  of  the 
iicalcnus  anticus  and  phrenic  nerve  immediately  behind  the  clavicle, 
and  has  been  seen  in  the  posterior  triangle  of  the  neck  to  become  the 
supra-scapular  artery.  It  is  often  known  as  the  supra-scapular  arteiy 
in  its  whole  course.  The  transversalis  humeri  vein  opens  into  the 
external  jugular. 

The  Second  Part  of  the  Subclavian  Artery  (Fig.  207,  27)  is 
placed  behind  the  scalenus  anticus,  and  has  the  same  relations  on  both 
sides  of  the  body.    It  has  in  front  of  it  the  platysma  and  cervical 
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3.  Oecipittd  Uterj.  6,  t.  Faeumo-gaitric  nerre. 


THE  SUBCLAVIAN  VEIN. 


891 


haciAf  with  the  clavicular  origin  of  the  stemo-mastoid  and  the  acalenna 
anticuB,  and  rests  (tgaintt  the  scalenus  medius  and  the  first  dorsal 
nerv&  Above  it  are  the  lower  cervical  nerves,  and  below  is  the  pleura 
with  a  small  portion  of  the  inner  border  of  the  first  rib.*  The  mdh 
elavian  vein  is  quite  below  the  level  of  the  artery  at  this  point,  and 
separated  by  the  scalenus  anticus.  The  only  branch  of  the  second 
part  of  the  subclavian  artery  is  the  superior  intercostal  artery,  which 
arises  usually  to  the  inner  side  of  the  anterior  scalenus  on  the  left 
side,  and  is  to  be  traced  into  the  thorax  by  removing  the  pleura  from 
the  upper  intercostal  spaces  on  both  sides. 

The  mperior  irUercoeial  artery  (Fig.  206, 1 1)  descends  into  the  thorax 
in  front  of  the  necks  of  the  ribs,  giving  branches  to  the  first  and  second 
intercostal  spaces,  and  anastomosing  with  the  upper  intercostal  artery 
from  the  aorta.  The  branches  to  the  intercostal  spaces  divide  into 
anterior  and  posterior  branches,  and  are  distributed  like  the  aortic 
intercostals  (q,  v.).  The  deep  cervical  branch  arises  from  the  superior 
intercostal  close  to  its  origin,  and  passes  backwards  between  the  first 
rib  and  the  transverse  process  of  the  seventh  cervical  vertebra,  to  be 
distributed  to  the  muscles  of  the  back. 

The  euperior  irUercoatal  vein  opens  into  the  innominate  vein. 

The  Third  Part  of  the  Subclavian  Artery  has  been  dissected 
in  the  posterior  triangle  of  the  neck  (p.  310). 

The  Subclavian  Vein  (Fig.  209)  is  the  continuation  of  the  axil- 
lary vein,  and  has  been  seen  to  lie  below  the  level  of  its  artery  in 
the  third  part  of  its  course.  It  then  passes  in  front  of  the  scalenus 
anticus,  which  muscle  separates  it  from  the  second  portion  of  the 

*  The  phrenio  nerre  ii  commonly  eiven  as  one  of  the  anterior  relations  of 
this  part  of  the  artery,  but  it  reaches  the  inner  border  of  the  scalenus  above  the 
vessel,  and  is  in  relation  with  the  first  part  of  the  subclaTian. 


7.  Stemo-mostoid  (cut). 

8.  Facial  artery. 

9.  Hypoglossal  nerve  with  communi- 

cation from  2nd  cerrical  nerre. 

10.  Lower  end  of  ditto. 

11.  Superior     cervical    ganglion    of 

sympathetic. 

12.  Digastricus. 

13.  Tlurd  cervical  nerve. 

14.  Superior  laryngeal  nerve. 

15.  Internal  carotid. 

16.  Thyro-hvoideus. 

17.  External  carotid. 

18.  Common  carotid. 

19.  Fourth  cendcal  nerve. 

20.  Inferior  constrictor  of  pharynx. 

21.  Phrenio  nerve  on  scalenus  anticus. 


22.  Crioo-thyroideus. 

23.  Middle  cervical  ganglion. 

24.  Trachea. 

25.  Thyroid  axis. 

26.  Beourrent  laryngeal  nerve. 

27.  Subclavian  artery. 

28.  Innominate  artery. 

29.  (Esophagus. 

30.  Vena  cava  superior  (cut). 

31.  Gangliated  cord  of  sympathetic. 

32.  Posterior  pulmonary  plexus. 

33.  Phrenic  nerve  (cut). 
35.  (Esophageal  plexus. 
37*  Vena  azygos  major. 
39.  Thoracic  duct. 

41.  Thoracic  aorta. 

43.  (jreat  splanchnin  nerve. 
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subclavian  arteiy  ;  and  lastly  lies  in  front  of  and  a  little  below  tSie 
first  part  of  the  artery,  with  the  phrenic  nerve  intervening  on  both 
sides  of  the  body,  and  on  the  right  side  the  pneomo-gaatric  nerve 
also.  Each  subclavian  vein  joins  the  internal  jugular  vein  of  the 
same  side  to  fonn  the  innominate  vein,  and  at  the  point  of  junction 
of  these  two  veins  the  thoracic  duct  opens  on  the  left  side,  and  the 
right  lymphatic  duct  on  the  right  side  of  the  body. 

Brandies, — The  external  and  anterior  jugular  veins  open  into  the 
subclavian  vein  outside  tlie  scalenus  anticus  and  the  vertebral  vein 
just  before  it  joins  the  internal  jugular. 

The  Sight  Innominate  Vein  (Fig.  209)  commences  at  the  inner 
end  of  the  clavicle  by  the  junction  of  the  subclavian  and  internal 
jugular  veins,  and  then  descends  on  the  outer  side  of  the  innominate 
artery  to  join  the  opposite  vein  in  the  vena  cava.  It  is  closely 
invested  by  the  right  pleura,  and  has  the  phrenic  nerve  on  its  outer 
side. 

The  Left  Innominate  Vein  (Fig.  209)  commencing  at  a  corre- 
sponding point  to  and  in  the  same  way  as  the  right  vein,  runs 
obliquely  downwards  and  to  the' right  side,  lying  just  above  the  level 
of  the  arch  of  the  aorta  and  crossing  its  large  branches.  It  unites 
with  the  right  innominate  vein  on  the  right  of  the  sternum,  between 
the  cartilages  of  the  first  and  second  ribs,  to  form  the  vena  cava 
superior  (p.  385). 

Branches, — Each  innominate  vein  receives  the  internal  mammary, 
the  inferior  thyroid,  and  the  superior  intercostal  branches.  The  left 
vein  receives  in  addition  small  thymic  and  pericardiac  branches. 

[The  ascending  portion  of  the  arch  of  the  aorta  and  the  venss  cavsd 
are  to  be  divid^,  and  the  remains  of  the  heart  removed  with  the 
pulmonary  vessels,  which  are  to  be  cut  close  to  the  lungs.  The  arch 
of  the  aorta  is  to  be  held  to  one  side  by  hooks,  and  the  bifurcation 
of  the  trachea  with  the  deep  cardiac  plexus  dissected  out] 

The  Deep  Cardiac  Plexus  (Fig.  207)  is  situated  on  each  side  of 
the  trachea  close  to  its  bifurcation.  The  right  half  of  the  plexus 
receives  all  the  cardiac  nerves  of  that  side,  viz.,  three  cardiac  nerves 
from  the  three  cervical  ganglia  of  the  sympathetic,  the  three  cardiac 
branches  of  the  pncumo-gastric,  and  the  cardiac  branch  of  its  recur- 
rent laryngeal  nerve.  The  branches  of  this  half  of  the  plexus  are 
distributed  to  the  right  side  of  the  heart  and  the  right  lung,  and 
many  of  them  have  been  necessarily  destroyed.  The  left  half  (Fig. 
208)  of  the  plexus  receives  the  same  nen*es  as  the  right,  with  the 
exception  oi  the  superior  cardiac  nerve  of  the  sympathetic  and  the 
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inferior  cardiac  branch  of  the  pneumo-gastric,  which  have  been 
already  traced  to  the  superficial  cardiac  plexus.  The  branches  of 
this  half  of  the  plexus  aie  distributed  to  the  lefb  side  of  the  heart 
and  the  left  lung,  and  also  communicate  with  the  superficial  cardiac 
plexus. 

The  Trachea  (Fig.  207,  24)  is  now  sufficientlj  exposed  for  the 
examination  of  its  relations,  but  its  structure  will  be  given  with  that 
of  the  lungs.  The  trachea  extends  from  the  lower  border  of  the 
larynx,  about  the  level  of  the  fifth  cervical  vertebra,  to  the  level  of 
the  fifth  dorsal  vertebra,  where  it  bifurcates  into  the  bronchi.  The 
trachea  occupies  the  middle  line,  lying  in  front  of  the  cosophagus 
and  vertebral  column,  and  has  the  following  structures  in  front  of  it 
in  the  neck  :  the  stemo-hyoid  and  th3rroid  muscles  with  the  deep 
cervical  fascia ;  the  isthmus  of  the  thyroid  body  with  the  inferior 
thyroid  veins ;  and  the  arteria  thyroidea  ima  from  the  innominate, 
if  it  exists.  In  the  thorax  it  lies  in  the  posterior  mediastinum,  and 
has  in  front  the  sternum  with  the  remains  of  the  thymus  gland  ;  the 
arch  of  the  aorta  and  the  nerves  crossing  it ;  the  innominate  and 
left  carotid  arteries  (for  a  very  short  distance) ;  and  t]ie  left  innomi- 
nate vein. 

The  Sight  Bronchujs  (Fig.  205,  17)  is  larger  than  the  left, 
and  has  been  seen  to  be  posterior  and  superior  to  the  pulmonary 
vessels  in  the  root  of  the  lung.  It  is  about  one  inch  long,  and 
takes  a  more  horizontal  course  than  the  left.  The  vena  azygos  major 
hooks  round  the  right  bronchus  to  open  into  the  vena  cava. 

The  Left  Bronchujs  (Fig.  205,  18)  is  nearly  twice  as  long  as  the 
right,  and  takes  an  oblique  course  beneath  the  arch  of  the  aorta, 
ci'ossing  the  oroophagus  and  the  descending  aorta,  and  lying  posterior 
to,  but  visible  between,  the  pulmonary  artery  and  veins  (p.  372). 

The  Thyroid  Body  (Fig.  208,  19)  has  been  seen  incidentally  in 
the  dissection  of  the  neck,  but  is  now  fully  exposed  for  examination. 
It  consists  of  two  symmetrical  conical  tobts,  placed  on  each  side  of 
the  upper  part  of  the  trachea,  and  united  opposite  the  second  and 
third  rings  of  the  trachea  by  the  isthmus.  The  lobes  are  subject  to 
great  variations  in  size,  and  when  much  hypertrophied  constitute 
Bronchocele  or  Goitre. 

The  thyroid  body  is  covered  by  the  stemo-hyoid  and  thyroid 
muscles,  and  occasionally  a  few  muscular  fibres  pass  from  the  hyoid 
bone  to  the  isthmus,  constituting  the  levator  glandulas  thyrMecs  of 
Soemmering.  It  is  abimdantly  supplied  with  blood  by  the  superior 
thyroid  and  inferior  thyroid  arteries  of  each  side,  and  occasionally 
by  an  additional  branch  from  the  innominate* 
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The  arteries  freely  anastomoee  in  the  substance  of  the  body,  and 
xetum  their  blood  by  three  veins  on  each  side,  viz.,  the  superior  and. 
middle  th3rroid,  which  join  the  internal  jugular  vein,  and  the  inferior 
thyroid,  which  has  been  traced  down  the  front  of  the  trachea  to  the 
innominate  vein. 

The  th3rroid  body  is  composed  of  numerous  closed  vesicles 
containing  a  yellow  fluid,  but  its  function  is  not  understood. 

[The  right  lung  is  to  be  drawn  forward,  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  wadl  of  the  thorax,  and  the 
parts  in  the  posterior  mediastinum  are  to  be  cleaned. 

The  muscular  oesophagus  will  be  at  once  seen,  and  the  right 
pneumo-gastric  nerve  is  to  be  traced  to  it  and  to  the  back  of  the 
right  bronchus.  On  displacing  the  oesophagus  the  side  of  the 
thoracic  aorta  will  come  mto  view,  but  it  will  be  better  seen  in  the 
dissection  of  the  left  side. 

The  vena  azygos  major  will  be  seen  to  the  right  of  the  aorta,  and 
between  the  two  will  be  found  the  slender  and  collapsed  thoracic- 
duct.  The  intercostal  vessels  will  be  seen  crossing  the  back  of  the 
space,  and  near  the  diaphragm  will  be  found  the  splanchnic  nerves 
uom  the  sympathetic  cord,  which  is  itself  outside  the  mediastinum.] 

The  Posterior  Mediastinum  (Fig.  198)  is  the  interpleural  space- 
behind  the  pericardium,  bounded  by  the  vertebree  behind,  the 
pericardium  in  front,  and  the  reflection  of  the  pleura  on  each  side. 
It  contains  the  trachea,  oesophagus,  and  the  two  pneumo-gastric 
nerves ;  the  thoracic  aorta,  vena  azygoa  major  and  thoracic  duct  i 


3.  Pharyngeal  branch  of  pneumo-gas- 

tnc. 

4.  Glosao-pharyngeal  nerve. 

5.  Lingual  nenre  (dth). 

6.  Spinal-acceaaory  nenre. 

7.  Middle  conitrictor  of  phannx. 

8.  Internal  jugular  rein  (cut;. 

9.  Superior  larjrngeal  nerve. 

10.  Ganglion  of  trunk  of  pneumo-gas- 

tnc  nerve. 

11.  Hypoglossal  nerve  on  hyo-gloesufi. 

12.  Ditto  communicating  with  eighth 

and  first  cervical  nerve. 

13.  External  laryngeal  nerve. 

14.  Second    cervical    nerve    looping 

with  first. 

15.  Pharyngeal   plexus    on    inferior 

constrictor. 
Ifi.  Superior  ceirical  ganglion  of  sym- 
pathetic. 

17.  Superior  cardiac  nerve  of  pneumo- 

^^astric. 

18.  Third  oenrical  nerve. 

19.  Thyroid  body. 


20.  Fourth  cervical  nerve. 
21, 21.  Left      recurrent      lar}-ngeal 
nerve. 

22.  Spinal-accessory,   communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Middle  cardiac  nerve  of  pneumo- 

gastric. 
2fi.  Phrenic  nerve  (cut). 

27.  Left  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  ^cut). 

30.  Inferior  cervical  ganglion  of  sjrm- 

Xthetio. 
Lonary  plexus  of  pneumo-gas-^ 
trie. 

32.  Thoracic  aorta. 

33.  (Esophageal  plexus. 

34.  Vena  azygos  suj)erior. 

35.  Yena  azygos  minor. 

36.  Gangliatod  CQtd  of  %Y^\«&2E^s^3bS^^ 


?.  Intenul  carotid  irterj. 


THE  POSTEBIOB  KEDIASTINUBL 


39& 


The  arteries  freely  anAstomose  in  the  substance  of  the  bodj,  and 
return  their  blood  by  three  veins  on  each  side^  viz.,  the  superior  and 
middle  thyroid,  which  join  the  internal  jugular  vein,  and  the  inferior 
thyroid,  which  has  been  traced  down  the  front  of  the  trachea  to  the 
innominate  vein. 

The  thyroid  body  is  composed  of  numerous  closed  vesicles 
containing  a  yellow  fluid,  but  its  function  is  not  understood. 

[The  right  lung  is  to  be  drawn  forward,  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  waol  of  the  thorax,  and  the 
parts  in  the  posterior  mediastinum  are  to  be  cleaned. 

The  muscular  oesophagus  will  be  at  once  seen,  and  the  right 
pneumo-gastric  nerve  is  to  be  traced  to  it  and  to  the  back  of  the 
right  bronchus.  On  displacing  the  oesophagus  the  side  of  the 
thoracic  aorta  will  come  mto  view,  but  it  will  be  better  seen  in  the 
dissection  of  the  left  side. 

The  vena  azygos  major  will  be  seen  to  the  right  of  the  aorta,  and 
between  the  two  will  be  found  the  slender  and  collapsed  thoracic- 
duct.  The  intercostal  vessels  will  be  seen  crossing  the  back  of  the 
space,  and  near  the  diaphragm  will  be  found  the  splanchnic  nerves 
from  the  sympathetic  cord,  which  is  itself  outside  the  mediastinum.] 

The  Posterior  Mediastinum  (Fig.  198)  is  the  interpleural  8pac& 
behind  the  pericardium,  bounded  by  the  vertebrae  behind,  the 
pericardium  in  front,  and  the  reflection  of  the  pleura  on  each  side. 
It  contains  the  trachea,  oesophagus,  and  the  two  pneumo-gastric 
nerves ;  the  thoracic  aorta,  vena  azygos  major  and  thoracic  duct ;. 


3.  Pharyngeal  branch  of  pneumo-gas- 

tiic. 

4.  GloMO-pharyng«al  nerve. 
6.  Tiingiiat  nerre  (oth). 

6.  Spinal-accessory  nerre. 

7.  Middle  constrictor  of  pharj-nx. 

8.  Internal  jugular  rein  (cut). 

9.  Superior  laiyngeal  nenre. 

10.  Ganglion  of  tnmk  of  pneumo-gas- 

tnc  nerre. 

11.  Hypoglossal  nerre  on  hyo-glossuB. 

12.  Ditto  communicating  with  eighth 

and  first  cerrical  nerre. 

13.  External  laryngeal  nerre. 

14.  Second    cerrical    nerre    looping 

with  first. 

15.  Pharyngeal   plerus    on    inferior 

constrictor. 

16.  Superior  cervical  ganglion  of  sym- 

pathetic. 

17.  Superior  cardiac  nerre  of  pneumo- 

^[astric. 

18.  Third  cerrical  nerre. 

19.  Thyroid  body. 


20.  Fourth  cerrical  nerre. 
21, 21.  Left      recurrent      lar}*ngeal 
nerre. 

22.  Spinal-accessory,   communicating 

with  cerrical  nerres. 

23.  Trachea. 

24.  Middle  cerrical  ganglion  of  sym-> 

pathetic. 

25.  Middle  cardiac  nerre  of  pneumo- 

gastric. 

26.  Phrenic  nerre  (cut). 

27.  Left  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerre  (cut). 

30.  Inferior  cerrical  ganglion  of  sym- 

pathetic. 

31.  Pulmonary  plexus  of  pneumo-gas- 

tric. 

32.  Thoracic  aorta. 

33.  CEsopbageal  plexus. 

34.  Tena  azygos  superior. 

35.  Vena  azygos  minor. 

36.  Gangliated  cord  of  sympathetic. 
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and,  at  the  lower  part,  the  great  eplanclmic  nerves  with  some 
areolar  tissue  and  lymphatic  glands. 

The  (Esophagus  (Fig.  207,  29)  is  a  muscular  tube  oontiniioin 
with  the  pharynx.  It  begins  opposite  the  5th  cervical  Tertebxa,  and 
can  now  be  seen  to  lie  to  the  left  side  of  the  median  line  in  the 
neck.  It  then  passes  through  the  superior  aperture  of  the  thconz, 
being  in  relation  with  the  left  common  carotid  arteiy,  and  leaches 
the  front  of  the  spine,  passing  behind  the  arch  of  the  aorta  and 
being  crossed  by  the  left  bronchus.  It  is  now  seen  to  pass  in  front 
of  the  thoracic  aorta,  which  it  crosses  very  obliquely,  to  reach  the 
left  side  and  pass  through  the  oesophageal  opening  in  the  dia- 
phragm. 

The  oesophagus  consists  of  two  layers  of  muscular  fibres,  the  outer 
longitudinal  and  the  inner  circular,  which  are  of  the  striped  variety 
in  the  upper  part,  but  of  the  unstriped  variety  in  the  lower  part  of 
the  tube.  Within  the  muscular  coats  are  a  delicate  fibrotu  coat 
and  a  simple  mucous  membrane  with  tesselated  epithelium,  which  is 
thrown  into  longitudinal  folds  when  the  oesophagus  is  not  distended 
with  food.  The  long  meshes  of  nerve  upon  the  oesophagus  are 
derived  from  the  two  pneumo-gastrics,  and  form  the  plexus  gtU(B, 

The  Thoracic  Duct  (Fig.  209, 13)  is  a  delicate  tube  about  eighteen 
inches  long,  embedded  in  loose  tissue  between  the  aorta  and  the  vena 
azygos  major.  By  cutting  away  the  remains  of  the  diaphragm  care- 
fully, it  may  be  traced  from  the  receptaadum  chyli  (12}  opposite  the 
second  lumbar  vertebra,  and  will  be  found  to  pass  through  the  aortic 
opening  to  the  right  side  of  the  aorta.  It  continues  to  the  right  of 
the  aorta,  lying  between  it  and  the  vena  azygos,  as  high  as  the  fourth 
dorsal  vertebra,  and  then  crosses  obliquely  to  the  left  of  the  spine 
behind  the  arch  of  the  aorta,  and  runs  along  the  left  side  of  the 
<C8ophagus  through  the  superior  aperture  of  the  thorax.  In  the  neck 
the  duct  reaches  as  high  as  the  sixth  cervical  vertebra,  and  then, 
crossing  the  left  vertebral  artery  and  thyroid  axis,  curves  downwards 
in  front  of  the  scalenus  anticus  and  phrenic  nerve,  to  enter  the  left 
subclavian  vein  at  its  junction  with  tiie  left  internal  jugular.  The 
duct  occasionally  passes  higher  in  the  neck,  and  opens  into  the 
jugular  at  the  point  where  some  irregular  vein  joins  it.  The  duct  is 
dilated  near  its  termination,  and  is  often  double  both  there  and  in 
the  thorax.  It  has  valves  at  various  points,  and  by  opening  the 
subclavian  vein  a  pair  may  be  found  at  its  entrance  into  the  vein, 
which  prevent  the  reflux  of  blood  into  the  duct. 

Between  the  ribs  close  to  the  vertebrae,  some  intercostal  lymphatic 
glands  may  be  found,  which  open  into  the  duct.    (Esophageal  and 
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faroncltial  gknds  may  abo  be  aeen  in 
connection  with  the  tnbefl  of  the  BOme 

The  Vena  Asygos  H^jor  (Bg. 
310,  ij)  commencea  in  one  ofi  the 
lombar  reina,  and  is  to  be  traced 
tbraugh  the  aortic  orifice  of  the  dia- 
phragm. It  liea  to  the  right  of  the 
thoracic  duct  Qpon  the  vertebne,  ctoes- 
iag  the  right  intercostal  artenes,  and 
receiving  ^  the  right  inteicoetal  reins 
except  the  first  and  second.  Abont 
the  level  of  the  seventh  dorsal  vertebra 
it  receives  the  vena  azygoi  minor,  pass- 
ing &om  the  left  side  behind  the  aorta, 
and  very  generally  a  vertebra  or  two 
higher  receives  the  wna  caygoi  ntperior 
from  the  left  mde.  It  lastly  arches 
forwonl  over  the  right  bronchus,  and 
afler  receiving  the  right  bronchialveins, 
■  opens  into  the  superior  vena  cava  just 
outside  the  pericardinm.  Fraqnently 
the  luperior  intercostal  vein  commu- 
nicatee with  the  vena  azygos  doee  to 
ita  termination. 

The  azygoa  veins  contain  some  im- 
perfect valves. 

The  Sight  Pn«utiio  •  Gsstrio 
Herre  (Fig.  207,  6)  has  been  seen  to 
enter   the  thorax  between  the  sub- 


Fig.  Soe.—The  coon. 

1.  Aroh  of  the  aorta. 

2.  Thoracic  aorta. 
3-  Abdominal  aorta. 
4.  Arteiia  innominata 

right  carotid  an 


cUvit 


iratid. 


ipenor 


7.  8.. 

8.  The  t>  .    

9.  Jnnctian  of  the  in 

and  Bubclariim  ti 
to.  Vena  aiygoa  major. 
11.  Tana  a^got  minor. 


f  ths  thoracic  duct  (from  Wilson). 


13.  Thoracic  duct,  ths  coune  at  thi? 

duct  behind  the  audi  of  the 
aorta  and  left  aubclaTian  arieiy 
is  ahovn  bj  a  dotted  line. 

14.  The  duct  making  ita  turn  at  the 

root  ot  tlia  aeck,  and  termi- 
nating in  the  posterior  Bipect 
of  the  juDcdoD  of  the  int«ii«l 
jugular  and  eubolaTian  Tein. 


BOS  THE  THOBAX. 

<2lavian  artery  and  right  innominate  vein  (p.  333).  It  la  now  seen  to 
Tim  backward  to  the  right  side  of  the  txachea,  along  which  it  pasM 
to  the  bifurcation,  to  form  the  posterior  pulnKmary  pUxus  at  the  back 
of  the  right  bronchus.  The  nerve  then  Bupplies  the  ocaophagni^ 
forming,  with  the  nerve  of  the  opposite  side,  a  plexus  of  long  meshes 
which  has  been  called  the  pUmt  gulas.  Lastly  the  right  neriB 
reaches  the  back  of  the  stomach. 

Cardiac  branches  from  the  trunk  of  the  pneumo-gaatric  nerve  and 
firom  its  recurrent  laryngeal  branch  arise  in  the  thorax,  and  the 
cervical  cardiac  branches  may  also  be  traced  out,  and  will  be  after- 
wards seen  to  join  the  deep  cardiac  plexus. 

[The  left  lung  is  now  to  be  drawn  forward,  and  the  pleura  le- 
moved  in  the  same  manner  as  on  the  right  side.  The  ocaophagns 
with  branches  from  the  left  pneumo-gastric  will  be  seen  near  the 
-diaphragm,  and  upon  displacing  it,  the  thoracic  aorta  will  be  brought 
into  view  with  the  left  splanchnic  nerves  and  vena  azygoe  minor. J 

The  Left  Pneumo-gaatric  Nerve  (Fig.  208,  31)  enters  the 
thorax  between  the  left  carotid  and  subclavian  arteries,  and  passes 
behind  the  left  innominate  vein.  It  then  crosses  the  arch  of  the 
4iorta,  around  which  it  gives  its  recurrent  branch  (21),  and  can  now 
he  traced  to  the  back  of  the  left  bronchus,  where  it  breaks  up  into 
numerous  branches  to  the  left  lung  and,  after  giving  branches  to  the 
-cesophagus  which  unite  with  those  of  the  opposite  side  in  the  plexut 
:gulce,  terminates  on  the  anterior  surface  of  the  stomach.  From 
the  left  recurrent  branch  cardiac  nerves  pass  to  the  deep  cardiac 
plexus. 

The  Thoracic  Aorta  (Fig.  208,  32)  is  the  continuation  of  the 
arch  of  the  aorta,  and  extends  from  the  lower  border  of  the  fifth 
dorsal  vertebra  to  the  twelfth  dorsal  vertebra,  opposite  which  it 
passes  through  tlie  aortic  opening  in  the  diaphragm  to  become  the 
abdominal  aorta.  In  its  course  it  lies  at  first  to  the  left,  but  after- 
wards in  front  of,  the  bodies  of  the  vertebrae,  crossing  the  vena  azygoe 
minor.  It  is  crossed  by  the  root  of  the  left  lung  and,  very  obliquely, 
by  the  oesophagus,  which  overlies  it  near  the  diaphragm.  The  artery 
has  the  thoracic  duct  and  the  vena  azygos  major  to  its  right  side,  and 
is  closely  invested  by  the  pleura  on  the  left  side. 

Branches. — From  the  front  of  the  aorta  pericardiac,  bronchial, 
otsophageal  and  mediastinal  branches  are  given  off,  which  can  now  be 
seen.  From  the  back  part  of  the  aorta  the  right  and  left  intercotUU 
Arteries  arise,  which  will  be  afterwards  traced. 

a,  Thej9mcar(2iac  branches  are  irregular. 
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5.  The  bronchial  arteries,  one  or  two  to  each  lung,  ran  on  the 
posterior  surface  of  each  bronchus  and  supply  blood  to  the  tissues  of 
the  lungs.  A  bronchial  vein  accompanies  each  artery ;  the  right 
•opening  into  the  vena  azygos  major,  and  the  left  into  the  left  superior 
intercostal  vein. 

e.  The  ouojphageal  arteries  are  four  or  five  small  branches  to  the 
gullet. 

d.  The  medioitinal  are  small  twigs  to  the  cellular  tissue  and  glands 
of  the  posterior  mediastinum.  They  anastomose  with  the  pericardiac 
and  Gssophageal  arteries,  and  form  part  of  the  sub-pleural  medias- 
tinal plexus  of  Turner. 

[The  ascending  portion  of  the  arch  of  the  aorta  and  the  yense  cavso 
are  to  be  divided,  and  the  trachea  cut  just  above  the  bifurcation. 
The  lungs  are  then  to  be  removed  from  the  chest  and  kept  for  subse- 
quent examination.  The  intercostal  vessels,  the  azygos  veins,  and 
tae  i^gliated  cord  of  the  sympathetic  with  its  branches  are  now  to 
be  dissected  out  by  removing  the  pleurae,  and  opportunity  may  be 
taken  to  follow  out  the  thoracic  duct,  if  this  was  not  aone  satisfiEu^torily 
before.] 

The  Aortic  Intercostal  Arteries  (Fig.  210}  are  nine  or  ten  in 
number  on  each  side,  and  arise  from  the  back  part  of  the  aorta. 
They  supply  the  lower  intercostal  spaces,  anastomosing  with  the 
superior  intercostal  artery  above,  and  the  arteries  of  the  right  side 
^u:e  necessarily  longer  than  those  of  the  left,  owing  to  the  position  of 
the  aorta  to  the  left  side  of  the  median  line.  The  upper  arteries 
necessarily  ascend  to  reach  their  proper  intercostal  spaces,  but  the 
lower  ones  run  transversely,  passing  beneath  the  OBsophagus,  thoracic 
duct,  vena  azygos  major,  and  gangliated  cord  of  the  sympathetic  on 
the  right  side ;  and  beneath  the  vena  azygos  minor  and  the  gangliated 
cord  of  the  sympathetic  on  the  left  side. 

Each  artery  gives  off  a  posterior  branch  close  to  the  vertebrse, 
which  passes  backwards  between  the  transverse  processes  to  the 
muscles  of  the  back,  giving  off  a  small  spinal  branch  through  the 
intervertebral  foramen  to  the  spinal  cord  and  body  of  each  vertebra 
(Fig.  198). 

The  intercostal  arteries  lie  against  the  external  intercostal  muscles 
at  first,  and  are  only  covered  by  pleura.  A  vein  and  nerve  are  in 
relation  with  each  artery,  the  vein  being  highest  and  the  nerve 
lowest  in  most  of  the  spaces,  but  the  artery  being  below  the  nerve  at 
first  in  the  three  or  four  upper  spaces.  The  arteries  then  disappear 
beneath  the  internal  intercostals,  by  the  removal  of  one  or  two  of 
which  the  vessels  and  nerves  can  be  traced  out.    The  arterY  «y»^ 
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reaches  the  lower  border  of  the  adjacent  rib,  along  the  grooTC  in 
which  it  runs,  being  thus  protected  from  injury  in  the  operation 
of  paracentesis  thoracis.  Lateral  and  anterior  cutaneous  branches 
are  given  off  by  both  arteries  and  nerves,  which  have  been  already 
seen. 

The  Intercostal  Veins  (Fig.  210)  open  into  the  azygos  vein  on 
each  side.  The  vena  azygos  major  of  the  right  side  has  been 
already  seen. 

The  Vena  Azygos  Minor  (Fig.  210,  i8)  commencing  in  the  left 
lumbar  veins  (ascending  lumbar),  pierces  the  left  cms  of  the  dia- 
phragm and  receives  the  lower  intercostal  veins  of  the  left  side ;  it 
has  been  seen  to  pass  behind  the  aorta  and  open  into  the  vena  azygos 
major.  The  upper  intercostal  veins  of  the  left  side  either  open 
into  the  superiar  intercostal  vein,  or  form  a  6ex)arate  vein  (vena 
azygos  minor  superior)  which,  communicating  with  the  superior 
intercostal  vein  above,  either  terminates  below  in  the  vena  azygos 
minor,  or  crosses  the  spine  separately  to  open  into  the  vena  azygos 
major. 

The  Intercostal  Nerves  (Fig.  208)  are  twelve  in  number  and, 
with  the  exception  of  the  first,  accompany  the  intercostal  arteries, 
and  are  distributed  to  the  front  and  sides  of  the  chest.  The  first 
nerve  gives  only  a  small  branch  to  the  first  intercostal  space,  and 
then  passes  through  the  superior  aperture  of  the  thorax  to  join  the 
brachial  plexus. 

The  Gangliated  Cord  of  the  Sympathetic  (Fig.  207,  31)  is 
placed  over  the  heads  of  the  ribs  on  each  side  of  the  thorax,  just 
outside  the  posterior  mediastinum,  and  beneath  the  pleura,  being 
continuous  with  the  cervical  portion  of  the  sympathetic,  the  inferior 
cervical  ganglion  of  which  should  now  be  dissected  on  the  neck  of 


Fig.  210. — ^Veins  of  the  trunk  and  neck  (from  Cruveilhier). 


1.  llight  internal  jugular  vein.  14. 

2.  Left  internal  jugular  vein.  15. 

3.  llight  external  jugular  vein.  16. 

4.  Left  external  jugular  vein.  17. 

5.  Kight  innominate  vein.  18. 

6.  I^ft  innominate  vein.  19. 

7.  Kight  superior  intercostal  vein.  20. 

8.  Left  superior  intercostal  artery.  21. 
1).  Thymic  vein.  22. 

10.  Left  internal  mammary  vein.  23. 

11.  Pericardial  and  mediastinal  veins.  24. 

12.  Jjett  superior  intercostal  vein.  26. 

13.  Vena  cava  superior,  receiving  the 

vena  azygos  major. 


Left  bronchus. 
Vena  azygos  major. 
Vena  azygos  superior. 
Quodratus  lumborum. 
Vena  azygos  minor. 
Vena  cava  inferior. 
Abdominal  aorta. 
Right  common  iliac  artery. 
Ascending  lumbar  vein. 
Kight  common  iliac  vein. 
Left  common  iliac  artery. 
Left  common  iliac  vein. 
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the  first  rib.  The  thoracic  ganglia  are  gcnerallj  said  to  eomipoiid 
to  the  ribs  in  number,  but  there  is  seldom  a  distinct  ganglion  for  the 
fiist  rib,  it  being  united  with  the  inferior  cervical  ganglion ;  and 
occasionally  two  of  the  lower  ganglia  are  nnited. 

The  inferior  cervical  ganglion  has  branches  of  communication  with 
the  two  lowest  cervical  nerves,  and  gives  branches  upon  the  vertebral 
artery,  and  on  inferior  cardiac  nerve  to  the  deep  cardiac  plexus 
(Fig.  208). 

The  tlwracic  ganglia  may  be  divided  into  two  sets,  upper  and 
lower.  From  the  six  upper  ganglia  communicating  branches  are 
given  to  the  six  upper  intercostal  nerves,  and  to  the  pulmonary  and 
aortic  plexuses.  From  the  six  lower  ganglia  branches  of  communi- 
cation  are  given  to  the  six  lower  interc<>stal  nerves,  and  the  three 
splanchnic  ner>'es  arise.  There  are  generally  two  branches  of  com- 
munication between  each  ganglion  and  an  intercostal  nerve,  one  grey 
and  one  wliite. 

Splanchnic  Nerves  (Fig.  207,  43). — The  great  splanchnic  nerve  is 
derived  from  four  ganglia  (7th,  8th,  9th,  10th)  by  separate  fibres. 
The  litTve  runs  inwards  and  thus  enters  the  lower  part  of  the  medi- 
astinimi,  and,  after  piercing  the  crus  of  the  diaphragm,  joins  the  solar 
plexus  in  the  abdomen. 

The  lesser  splanchnic  nerve  is  derived  from  the  10th  and  11th 
ganglia,  and  also  pierces  the  crus  of  the  diaphragm  to  join  the  solar 
or  renal  plexus. 

The  least  splanchnic  nerve  is  derived  from  the  12th  ganglion,  and 
goes  to  the  renal  plexus.  It  Ib  seldom  found,  in  which  case  the 
lesser  ner>*e  is  connected  with  the  ganglion. 

The  Intemal  Intercostal  Muscles  (Fig.  210)  con  be  seen  be- 
neath the  pleura  without  any  further  dissection.  Beginning  at  the 
sternum  the  muscles  reach  as  far  as  the  angles  of  the  ribs,  at  which 
points  the  intercostal  vessels  and  nerves  lying  against  the  external 
intercostals  are  visible.  The  fibres  of  the  intemal  intercostals  take  a 
direction  contrary  to  that  of  the  external  intercostal  muscles,  i.e., 
they  run  forwards  and  upwards. 

The  relation  of  the  parts  passing  throiigh  the  Superior  Aperture 
of  the  Thorax  can  be  now  fully  understood,  and  will  be  found  in 
the  following  table  and  the  accompanying  diagram  taken  from 
nature  (Fig.  211). 

The  Upper  Surface  of  the  Diaphras^  (Fig.  212)  wiU  now 
also  be  thoroughly  exposed,  the  structures  in  relation  with  it  having 
been  already  dissected  ;  but  these  should  be  again  carefully  studied 
in  connection  with  the  muscle. 


SUPERIOR  APERTURE  OF  THORAX.  403 

[The  luDM,  Tvhich  hnve  been  removed  and  laid  aside,  are  now  to 
1)e  difsected,  and  tlie  Btracture  of  the  trachea  and  longs  ia  to  be 
(.'xamined.] 

The  Trachea  is  about  four  inches  and  a  half  in  length,  end  ia 
tonvei  in  Iroat,  but  flattened  posteriorly,  being  composed  of  a  wnea 

Fig.  211. 


UaniAK  LiHB. 

1.  Sterno-hyoid  miucln. 

2.  Stemo-thfrDid  muMlei. 

3.  Remsim  ntbj'mua  glsDd. 


Left  Side. 
'.  Internal  munnurf  uiery. 

8.  Innomimte  rein. 

9.  Phrenic  nerre. 

10.  Pneumo-gaitiic  nerre. 

11.  Reeuirent  laiTngesl  nerre. 

12.  CBrdiac  nerrea. 

13.  Left  carotid  b 

14.  Left  lubdaTU 

15.  Tboncic  duet, 

16.  Apei  of  lung  and  pl«iin. 
IT.  Sympathetic. 

IS.  Bapeiior  mtercoatal  arterr. 
19.  Fint  dorad  nerr*. 


29.  lnoamiaatc  ■rterj'. 

2S.  Apei  of  lung  and  plnm. 

27.  Bjmpathctic. 

28.  Saperior  mtercoital  arterr. 
qa    mi-i  J~_i  _«_ 
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of  cartilsKex,  Uio  eitreoiitics  of  which  are  connected  behind  bj 
fibroua  and  muscular  tissue.  There  ate  from  sixteen  to  twenty 
cartilages,  each  meaaurin^'  about  two  lines  in  deptb,  bat  decreasng 
in  depth  from  above  downwacdK.  The  lost  cartilage  is  peculiar,  in 
Fis.  21?. 


being  cut  obliquely  on  each  side  ho  as  to  be  ailapted  to  the  com 
mencement  of  (be  bronchi     The  cartilages  are  connected  ti^ther 
by  fibroua  tissue  and  the  first  is  similarly  connected  to  the  cricoid 
cartilage. 
On  dissecting  away  the  fibrous  lissues  at  the  back  of  the  trachea, 

Fig,  212.— The  upper  ■ 

1.  Pericard[um. 

2.  Vena  cnva  inferior  opening  ii  .. 

right  nmicle.  N.  Tendinooi  centre  or  right  muKl«. 

3.  (Esofhagus  vith  left  pncamo-gss-        9.  Fleun.  left  cotcring,  left  muHle. 

tnc  nerve.  10.  Vena  nzjgoe  major. 
t.  Rixht  phrenic   nerve  (left  nerve  11.  SvmpBthctlc. 
hidden  by  the  perieardium] .  12.  Ilionuiio  duet. 
--m  latum  pulmonia. 


6.  Biglil  pneumo-gaslrii 
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tt^thet  with  nomeroiiB  mucoiu  glands,  troiuTene  ioTolimtar;  mns- 
culai  fibres  will  be  seen  coanecting  tiie  extremities  of  the  csjtilaginoiu 
rings,  constitnting  what  has  been  tenned  the  tndiMlittmucte.  Within 
this  again  is  a  longitudinal  layer  of  elastic  fibres  closely  connected 
with  the  mncoiis  membrane,  the  epithelium  of  which  is  colnmnar 
and  ciliated. 

On  looking  into  the  lower  end  of  the  trachea,  a  slight  septnm  will 
be  >een  between  the  two  bronchi  but  placed  to  the  lefl  of  the  median 
line,  thus  favouring  the  passage  of  foreign  bodies  into  the  right 
bronchus,  the  orifice  of  which  u  seen  to  be  lat^r  than  that  of  the 
left. 

[The  trachea  fuid  bronchi  are  to  be  laid  open  from  behind  with 
scissots,  and  the  divisions  of  the  bronchi  should  be  followed  tat  a 
short  distance  into  the  substance  of  the  lungs.] 

The  Lrmga.— The  mucous  membrane  of  the  air  tubes  u  of  « 
pinkish  colour  and  has  ciliated  epithelium.  Numetons  toWoBS 
glands  are  embedded  in  the  submucous  areolar  tissue. 

On  tracing  the  bronchi  they  will  be  found  t«  divide  (for  the  moat 
pait  dichotomously)  again  and  again,  the  tubus  becomiog  cylindrical, 


FiR.  213. 


Fi(t.  214. 


Fig.  213. — Two  piimsry  palmonuy  lobuli  or  iufuDilibula  (froio  FrC]). 
V,  a.  ExUrior  of  lobuli.     i,  t.  Pulnoaarj  Tfuoloa.      <■,  r.  Smsllnt  broncbis. 

Fig.  214. — Capillary  aetiroTk  of  a  pulmonuy  TCnicU  (from  Fte;). 
n.  Capillary  natwork.  nsrr      artorj      cncinllnf     tiM 

t.  Tarmiual  bnncbei  of  the  palmo-  veoclm. 
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the  cartUagiiions  rings  becoming  merely  plates,  and  at  length  dis- 
appearing when  thebroncAta  become  lees  tluut  half  aline  in  diameter. 
The  muscular  fibres,  which  weie  only  at  the  back  of  the  large  bronchi, 
tiUTOund  the  smaller  tubes,  end  cau  be  tmced  fiirther  than  the  carti- 
lages. The  fibrous  and  elastic  coats  may  be  traced  into  the  amtdleat 
ramificationB  of  the  air-tubes,  which  thus  become  eventually  mem- 
hnuous.  The  minute  brondtia  terminate  in  intertdlular  pattaga, 
in  which  the  mucous  membiane  is  covered  with  aquamoUB  epithelium. 
Opening  out  of  the  intercellular  passages  are  the  air-celU,  or  alTcoli, 
t!ie  average  diameter  nf  which  is  ^th  of  an  inch,  and  the  septa 
between  which  are  formed  by  reduplica- 
*"'8>  -15.  tions  of  the  lining  membrane.   (Fig,  215.) 

The  air-cells  collected  around  the  ex- 
tremity of  each  minute  bronchial  tube 
form  a  lobuk  or  iufimdibulum,  and  these 
nggregated  together  form  the  subatance  of 
the  lung,  but  the  air-cells  of  one  lobnle 
have  no  connection  with  those  of  ancAher. 
(Fig.  213.) 

The  pulmonary  artery  subdivides  like 
the  bi-oiiohua  which  it  accompanies,  giving 
a  branch  to  each  lobule,  which  end*  in 
a  plexus  of  capillaiic^  distributed  beneath  the  mucous  niembnne  of 
the  aii-cclls  and  their  septa,  and  also  on  the  walls  of  the  inter- 
cellular passages ;  the  capillaries  of  each  lobule  being  distinct. 
(Fig.  214,) 

The  pulmonary  veins  convey  the  aiterialised  blood  from  the 
lobules,  and  correspond  to  the  branches  of  the  arteries.  They  have 
no  valves,  and  the  veins  of  different  lobules  anastomose  freely. 

The  bronchial  arteries,  arising  from  the  thoracic  aorta,  may  be 
traced  upon  the  bronchinl  tnbes  for  some  distance.  They  supply  the 
substance  of  the  lung,  and  theii  blood  is  returned  partly  by  the 
bronchial  veins  nnd  partly  by  the  pulmonary  veins.  The  bronchial 
veins  open  on  the  right  siile  into  the  vena  azygos,  and  on  the  left 
usually  into  the  superior  intercostal  vein.  The  nerves  of  tbe  Inngs 
ore  from  the  .interior  and  posterior  ]iulmonary  plexuses,  and  are 

Fi^.  21S. — A  dugiam  «howinit  tbe  dilntatioo  of  Ibe  ultimate  bronehud  tabea 
into  mlerrollulsr  niisinp^  ""^  ^"'  f  nlarjfemoilt  of  the  latter  nou-  the  lar&rr 
of  the  lung  (^m  n'ilson). 

a,  «.  BnmrhiRl  tube*.  Men  openLDg. 

^  t.  Intmrllulnr    oateagca,   on   the     e,  e.  Air-cell*  near  the  surface  of  Ibe 
waJli  of  vliicb  the  wr.«cUt  ub  Wiut. 
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principally  derived  from  the  pneumo-gastrics.  They  can  be  traced 
upon  the  bronchial  tubes  for  some  distance,  and  are  said  to  have 
minute  ganglia  developed  upon  them.  The  lymphatics  of  the  lungs 
are  connected  with  the  bronchial  glands  found  about  the  bifurcation 
of  the  trachea. 

Prevertebral  Region. 

[The  carotid  arteries,  with  the  jugular  veins  and  the  pneumo-gastric 
and  sympathetic  nerves,  are  to  be  divided  at  the  level  of  the  top  of 
the  sternum,  and  the  trachea  with  the  cesophagus  is  to  be  severed  a 
little  lower  down.  The  neck  is  then  to  be  bent  forcibly  backward 
so  as  to  make  the  cut  surface  of  the  skull  rest  upon  the  table,  and 
the  oesophagus  and  trachea  with  the  vessels  and  nerves  being  drawn 
forcibly  forward,  the  cellular  tissue  between  the  pharynx  and  the 
front  of  the  vertebral  coliunn  is  to  be  cautiously  dissected  through  until 
the  under  surface  of  the  base  of  the  skull  is  exposed.  The  saw  is 
now  to  be  applied  close  behind  the  mastoid  process,  and  an  oblique 
cut  made,  wmch  is  to  be  carried  through  the  whole  thickness  of  the 
temporal  bone  into  the  jugular  foramen,  and  prolonged  through  the 
remaining  portion  of  the  parietal  bone  to  the  cut  which  was  made  in 
removing  the  brain.  A  similar  cut  having  been  made  on  the  oppo- 
site side,  a  broad  chisel  is  to  be  applied  to  the  basilar  process  ox  the 
occipital  bone  where  it  is  exposed  behind  the  pharynx,  and  it  is  to  be 
divided.  The  chisel  bein^  acain  applied  on  each  side  of  the  middle 
line  will  unite  this  cut  with  tbose  made  by  the  saw,  and  the  prepara- 
tion will  then  be  divided  into  two  parts ;  the  anterior  part  of  the 
skull  with  the  pharjrnx  and  deep  vessels  and  nerves  is  to  be  wrapped 
up  for  subsequent  examination,  and  the  muscles  attached  to  the 
vertebral  column  vdth  the  posterior  part  of  the  skull  are  now  to  be 
examined.] 

The  Scaleni  muscles  have  been  seen  already  in  part,  but  can  now 
be  fully  dissected. 

The  ScalenuB  Anticus  (Fig.  216,  2)  arises  from  the  tubercle  on 
the  inner  border  and  upper  surface  of  the  first  rib  (scalene  tubercle), 
and  ascends  to  be  inserted  into  the  anterior  tubercles  on  the  trans- 
verse processes  of  the  3rd,  4th,  5th,  and  6th  cervical  vertebrss.  The 
phrenic  nerve  will  probably  still  be  found  on  the  anterior  surface  of 
the  muscle,  and  behind  it  the  brachial  nerves  emerge  and  the  sub- 
clavian artery  passes. 

The  Scalenus  Medina  (Fig.  216,  7)  lies  behind  the  brachial 
nerves,  arising  from  the  rough  marking  upon  the  upper  surface  of 
the  first  rib  behind  the  groove  for  the  subclavian  artery.  It  ascends 
to  be  inserted  into  the  posterior  tubercles  on  the  transverse  processes 
of  the  lower  six  cervical  vertebras. 
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Fig.  216. 


Tlie  Bc»leiin«  Ftwtlcu*  (Fig.  S16),  wliich  ie  Uie  aouUeft  of  the 
three  muscles,  arita  bma  a  rough  mark  on  the  outer  Hurlace  of  the 
ncond  rib,  posterior  to  the  attachment  of  the  aerratna  tnagnoi ;  and 
ia  interted  into  the  posterior  tubeiclea  on  the  tiansreise  proceeaM  of 
the  lowest  three  cerrical  vertebr». 

The  Boctua  Capitis  Anticua  Kojor  (Fig.  216,  t)  arim from  the 
anterior  tubercles  on  the  ti&nsreise  proceaaea  of  the  3rd,  4th,  Kth, 
and  Gth  cervical  vertcbne  (tbns 
corresponding  to  the  insertion  of 
the  sealenas  anticuB],  and  ia  in- 
tertal  into  the  under  surface  of  the 
basilar  process  of  the  occipital  bone 
close  to  the  meilian  line;  The  in- 
sertions of  this  and  the  following 
nmsclea  are  very  geneially  damagad 
by  the  division  of  the  base  of  the 
sknlL 

The  Beotua  Capitis  AntiooB 
Hinor  (Fig.  SIG,  4]  is  beneath  the 
preceding  muscle,  which  must  be 
turned  aside  to  show  it.  It  aruH 
from  the  front  of  tlie  lateral  ntaai 
of  the  atlas,  and  partly  from  its 
tronsverBe  procesH,  and  ascends 
obliquely  inward  to  be  iTueried 
\\  into  the  under  surface  of  the 
basilar  process  of  the  occipital 
bone,  i>ostcrior  to  and  farther  frtnu 
the  median  line  than  the  rectus  major. 

The  Bectua  Capitia  Lateralia  (Fig.  216,  8.)  is  now  exposed, 
although  not  a  prevertebral  muscle.  It  ariia  from  the  upper  surface 
of  the  transverse  process  of  the  atlns,  and  is  iiurtttd  into  the  imder 
surface  of  the  jugultir  process  of  the  occipital  bone.  It  separates  the 
iotemal  Jugular  vein  from  the  vertebral  artery. 
The  Ziang:na  Colli  (Fig.  21G)  lies  on  the  front  of  the  cervical 

Fig.  210.— PrajTBrtcbrQl  muscle*  of  the  oect  (from  IViUon). 
portion  of  1 
t    mediug; 

3.  Lovar  obliqaB  part  of  the  longus  i>  koq  the  actdraua  poatinu. 

colli  of  tho  li^t  aide.  B.  Rectus  Ulenlu,  left  nds. 

4.  Boctm  ctpitia  saticua  rnmor.  9.  One  of  the  iDtcrtiucivenslflB. 
A.  Upper  obUqueportlDnor  the  iongiu 
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rertebne,  and  is  most  conveniently  divided  into  three  portions,  two 
oblique  and  one  vertical. 

The  inferior  dbUque  portion  (3)  arises  from  the  bodies  of  the  Ist  and 
2nd  dorsal  vertebr®,  and  passes  obliquely  upward  to  be  inserted  into 
the  transverse  processes  of  the  5th  and  6tJi  cervical  vertebr®. 

The  superior  oblique  portion  (5)  arises  from  the  anterior  tubercles  on 
the  transverse  processes  of  the  3rd,  4th,  and  5th  cen  ical  vertebrae, 
and  passes  upward  and  outward  to  be  imertcd  into  the  anterior 
tubercle  of  the  atlas. 

The  vertical  portion  (6)  arises  from  the  bodies  of  the  three  lower 
cervical  and  three  upper  dorsal  vertebi-ee,  and  is  inserted  into  the 
bodies  of  the  2nd,  3rd,  and  4th  cervical  vertebra). 

All  the  prevertebral  muscles  draw  forward  the  upper  part  of  the 
vertebral  column  or  bow  the  head,  when  acting  symmetrically ;  or 
when  the  muscle  of  one  side  acts  alone,  it  draws  the  spine  to  that 
side.  The  scaleni  muscles,  when  the  vertebne  are  fixed,  act  upon  the 
ribs  and  raise  them,  thus  being  ordinary  muscles  of  inspiration.  The 
scaleni  and  longus  colli  are  supplied  by  branches  derived  from  the 
nerves  of  the  brachial  plexus  close  to  the  intervertebral  foramina. 
The  recti  antici  are  supplied  by  the  anterior  branch  of  the  first  cervical, 
and  the  rectus  lateralis  by  the  posterior  branch  of  the  same  nerve. 

The  small  Intertransverse  mttscles  may  be  seen  between  the  trans- 
verse processes.  The  anterior  ones  pass  between  the  anterior  tubercles 
of  the  transverse  processes,  and  the  posterior  ones  have  been  already 
seen  in  the  dissection  of  the  back.  Between  them  the  anterior 
divisions  of  the  cervical  nerves  appear. 

The  Vertebral  Artery  will  be  seen  between  the  scalenus  anticus 
and  the  longus  colli  muscles,  and  may  be  more  conveniently  traced 
through  the  foramina  in  the  transverse  processes  now  than  at  an 
earlier  period  {v.  p.  387). 

Dissection  of  thk  Pharynx. 

Before  dissecting  the  anterior  half  of  the  skull  with  the  pharynx, 
the  dissector  should  examine  the  fauces  and  upper  part  of  the  pharynx 
from  the  mouth.  The  soft  palate  with  the  uvula  in  the  median  line 
will  be  readily  recognised,  and  passing  from  the  soft  palate  on  each 
side  will  be  seen  the  two  pillara  of  the  fauces  with  the  tonsil  between 
them.  The  anterior  pillar  extends  from  the  soft  palate  to  the  tongue, 
being  vertical  in  direction,  and  formed  by  the  palato-glossus  muscle. 
The  posterior  pillar  passes  obliquely  backwards,  and  is  lost  in  the 
pharynx,  being  formed  by  the  palato-pharyngeus  muscle.    ThAtooaaL 
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is  generally  much  shrunken  in  a  subject  which  has  aniTed  at  this 
stage  of  dissection. 

[The  pharynx  and  upper  part  of  the  oesophagos  are  to  be  carefdlly 
distendcKl  with  cotton  wool  or  tow,  and  the  preparation  being  plaoea 
with  the  face  downwards,  is  to  be  secured  over  a  small  block  with 
hooks,  one  set  of  which  should  draw  the  cosophagus  down  and  keep 
the  pharynx  tense.  The  vessels  and  nerves  at  tne  back  of  the  pharynx 
are  to  be  examined  before  the  miiscular  bag  itself  is  dissectedU] 

The  vessels  and  nerves  now  to  be  examined  have  all  been  seen  in 
part  in  previous  dissections,  aud  then  from  either  the  front  or  the 
side.  They  are  now  all  seen  from  behind,  and  this  must  be  borne  in 
mind  thoroughly,  or  i^  will  lead  to  misconception  of  the  description. 
The  section  of  the  base  of  the  skull  is  seldom  precisely  similar  on 
the  two  sides,  and  it  will  generally  be  found  advisable  therefore  to 
trace  the  parts  first  brought  into  view  on  one  side,  and  the  carotid 
artery,  etc.,  on  the  other,  as  in  the  illustration  (Fig.  217). 

The  S3rmpathetic  Nerve  (Fig.  217)  with  its  superior  and  middle 
cervical  ganglia  is  at  once  exposed,  and  some  of  its  branches  may  he 
very  conveniently  traced. 

The  Superior  cervical  ganglion  (12)  is  fusiform,  and  nearly  an  inch 
in  length.  It  lies  behind  the  internal  carotid  artery,  and  has  small 
branches  of  communication  with  the  following  cranial  nerves — ^the 
glosso-pharyngcal,  the  pneumo-gastric,  and  the  hypoglossaL  The 
branches  of  communication  with  the  cervical  nerves  have  been  already 
seen  (p.  335).  The  branches  of  distribution  are,  (1)  the  ^lervi  mdlUy 
distributed  upon  the  cxtenial  carotid  artery  and  its  branches  ;  (2)  the 
pharyngeal  branch,  which  can  now  be  traced  to  the  pharynx,  where  it 
enters  into  the  formation  of  the  pharyngeal  plexus ;  (3)  the  laryngeal 
branch  to  the  superior  laryngeal  nerve  ;  (4)  the  superior  cardiac  nerve, 
which  has  been  ab'eady  seen. 

The  Middle  cerdcal  ganglion  (18)  is  of  small  size,  and  gives  off  (1) 
thyroid  branches  upon  the  inferior  thyroid  artery,  and  (2)  the  middU 
cardiac  nerve. 

The  Ninth  or  Hypoglossal  Nerve  (Fig.  217,  10)  is  necessarily 
cut  off  at  the  anterior  condyloid  foramen  in  making  the  dissection, 
and  should  therefore  be  traced  from  below,  where  it  Avill  be  found  in 
relation  with  the  occipital  artery.  The  nerve  is  at  first  posterior  to 
the  internal  carotid  artery  and  jugular  vein,  and  then  passes  between 
them,  and  also  between  the  pneumo-gastric  aud  spinal-accessory 
nerves,  with  the  former  of  which  it  has  a  communication,  as  well  as 
with  the  superior  cervical  ganglion  of  the  sympathetic.  A  small 
biancb,  connected  with  the  ninth  nerve  at  one  end  and  loose  at  the 
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Oder,  ia  the  commiiiiicatipg  branch  from  the  fiiat  and  second  cerricftl 
nervesCFig.  218,  19I. 

The  Internal  JagfulM-  Vein  (Fig.  217,  8)  rj^mmenceB  outside  the 
skull  hy  the  junctton  of  the  lateral  Binna  with  the  inferior  petrosal 
dnus.  Its  course  in  the  neck  hu  been  alre&dj-  seen,  and  it  shoold 
now  be  divided  close  to  the  skull  and  removed. 

The  Bpinal-acCBHory  Nem  (Fig.  S17,  6)  emerges  from  the 


Fw.217, 


foramen  jngulare,  where  it  is  cloself  connected  with  the  pnenino- 
gastric  nerve,  and  may  be  traced  to  the  deep  surface  of  the  sterno- 
mastoid  muscle  (Fig.  216,  4). 

ix  with  the  cirolid  tmmIb  snd  tba  eishlli, 
nervei  (drann  by  J.  T.  Gray). 

13.  SterDO-mulaid. 

14.  Fharjn^l  branch   of  pnouBM** 

15.  Uiddlfl  CDDBtrictoT  of  phaijnx. 
IB.  Superior  larjn^l  ncrrs. 
ti.  ConnDon  carotid  siterj. 

18.  Middle  gsnglioD  of  lympBlhtlii;. 

19.  Inferior  camtrictor  of  pbaryni. 

20.  Cuxlisc  D*rT«. 

21.  lEaophHgiu. 

22.  UecuircDl  liii}'ngeal  ncrre. 


1.  Fibrous  bu  of  pharynx. 

2,  2.  QloMO-pnai7Dg«il  nen-c. 

3.  Paitciior  belly  of  digutric. 

4,  4.  PDeumO'gutric  Qcm-. 
6.  Spleniua  capitis. 

6.  8pinal-acc«««orp'  ncrre. 

7.  Gapnior  conitnclor  of  pluryDi 
B.  Inbnnal  jugular  vein. 
9.  Aacendiog  pharjngeal  arterj. 

11.  BtyWjihaTjmceus. 
13.  Snpenor  gaocUoD  of  i 


>f  aympathotiu. 
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The  Fneomo-gaatrio  Nerve  (Fig.  S17  ,  4)  kares  the  fononeti 
jugolftie  in  the  same  sheath  as  the  spinol-acGCBioiy  nerve,  witb  irtueh  it 


Two  ganglia  an  fonnd  ttpm 
the  pnenmo-gastric  nerre, 
viz.,  the  Bnperior  or  guidon 
of  the  root,  and  the  inferior 
or  ganglion  of  the  trunk. 

The  ganglioH  cf  the  root  it 
very  Email,  and  is  placed  in 
the  jngular  forunen.  It  haa 
minute  branches  of  commn- 
nication  with  the  gloan- 
pharTngeal,  spinal-acceasoij, 
Bjmpathetie,  and  facialnerrea 
The  communication  vith  the 
latta  is  through  a  ^ninnte 
OKricttkir  branch,  which  enten 
a  hole  nitliin  the  jof^nlar 
fossa,  and  posaeB  through  the 
temporal  bone  to  the  pinna 
(Fig.  218,  i;). 

The  gaiiglkii  of  Uie  (rUTub  is 
nearly  en  inch  long,  and  of  a 
pink  colour,  and  has  biancfae* 
of  communication  with  the 
b_i-pogloasal,  the  ajnipathetic, 
aud  tlie  loop  of  the  fint  and 
second  cenical  nerves.  It 
gives  olf  the  following 
branches : — 

1.  The  pUaryngeai  brmuA 
of  the  pneiimo-gaslric  (14), 
tvLich  receives  a  commnnica- 
ting  bmnch  from  the  spinal- 
nccessoty  nerve,  and  then 
posses  in  front  of  (or  some' 


1.  FacuH  nerra. 

2.  GIoMO-phatTnfK^l  nc 

petroiu  gnnglion. 


3.  Pneumo-gBrtric  nem. 

4.  Spinal -arc««ar7  norrc. 
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times  behind)  the  internal  carotid  artery  to  the  pharynx,  where  it 
assists  in  forming  the  pharyngeal  plexus  upon  the  middle  constrictor 
muscle  (Fig.  218,  21). 

2.  The  superior  laryngeal  nerve  (16),  which  takes  an  oblique  course 
behind  the  internal  carotid  to  the  larynx,  where  it  has  been  already 
seen  to  give  off  the  external  laryngeal  branch,  and  then  to  pierce  the 
thyro-hyoid  membi-ane  (Fig.  218,  22). 

The  Glosso-phaiyngeal  Nerve  (Fig.  217,  2}  lies  in  a  little 
special  notch  in  the  lower  border  of  the  petrous  bone  as  it  leaves  the 
jugular  foramen,  being  thus  isolated  from  the  remainder  of  the  eighth 
nerve.  It  then  passes  forward  over  the  internal  carotid  artery,  and 
reaches  the  stylo-pharyngeus  muscle,  at  the  lower  border  of  which  it 
has  already  been  seen  in  the  submaxillary  region,  and  has  been  traced 
to  the  tongue  (p.  368). 

It  presents  two  small  ganglia,  one  at  the  upper  part  of  the  foramen, 
the  superior  or  jugular  ganglion,  which  is  of  very  small  size,  and  the 
other  at  the  lower  part  of  the  foramen,  which  is  larger,  and  is  called 
the  inferior  or  petrous  ganglion  or  ganglion  of  Andersch  (Fig.  218,  2). 

The  upper  ganglion  involves  only  some  of  the  fibres  of  the  nerve, 
but  they  all  pass  through  the  lower  ganglion. 

The  lower  ganglion  has  branches  of  communication  with  the 
pneumo-gastric  nerve,  one  going  to  its  superior  ganglion,  and  another 
to  the  auricular  nerve  ;  also  with  the  superior  ganglion  of  the  sym- 
pathetic ;  and  with  the  facial  nerve  by  a  branch  wliich  pierces  the 
posterior  belly  of  the  digastric  (Fig.  218,  25). 

The  glosso-pharyngeal  nerve  gives  off  the  following  branches  in 
its  course  to  the  tongue  : — 

1.  Carotid  hrancheSy  which  join  the  sympathetic  plexus  on  that 
vessel,  and  communicate  with  the  pharyngeal  branch  of  the  pneumo- 
gastric 


6.  Superior    cenrical     ganglion    of 

sympathetic. 

7.  Loop  between  Ist  and  2nd  cervical 

nenres. 

8.  Carotid  branch  of  sympathetic. 

9.  Tympanic  nerve  (Jacooson). 

10.  Its  branch  to  carotid  plexus. 

11.  Its  branch  to  Eustachian  tube. 

12.  Its  branch  to  fenestra  ovalis. 

13.  Its  branch  to  fenestra  rotunda. 

14.  Its  union  with  small  superficial 

petrosal  nerve. 

15.  Its  imion  with  large  superficial 

petrosal  nerve. 

16.  Otio  ganglion. 


17.  Auricular  nerve  of  pneumo-gastri«. 

18.  Junction  of  pneumo-gastric  with 

spinal  accessory. 

19.  Junction  of  9th  nerve  and    Ist 

cervical  nerve. 

20.  Junction   of   mastoid    branch   of 

spinal-accessory  and  2nd  cer- 
vical nerve. 

21.  Fliar^rngeal  plexus. 

22.  Superior  laryngeal  nerve. 

23.  External  laryngeal  nerve. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Junction  of  digastric  nerve  (7th) 

with  gloMO-pbaryngeal. 
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2.  Muscular  branches  to  the  stylo-pharyngens. 
a  Pharyngeal  branchesy  which  assist  in  formiBg  the  phaiyngeal 
plexus. 

4.  TonsiUitic  branches  to  the  tonsils  and  the  soft  jialate. 

[By  cautiously  cutting  away  the  temporal  bone  witli  the  bone- 
forceps,  the  dissector  may,  in  a  favourable  subject,  see  some  of  the 
branches  of  Jacobson's  nerve.] 

The  Tympanic  branch  of  the  glosso-phartpiyeal  nerve  (Jacobson's 
nerve)  (Fig.  218,  9)  arises  from  the  petrous  ganglion,  and  enters  an 
aperture  in  the  rid;;e  of  bone  between  the  carotid  foramen  and  the 
jugular  fossa.  It  pierces  the  floor  of  the  tympanum  and  grooves  the 
promontory  on  its  inner  wall,  giviiij^  branches  to  the  fenesta  ovalis 
(12),  the  fenesta  rotunda  (13),  and  the  lining  membrane  of  the  tym- 
panum and  Eustachian  tube  (11). 

The  communicating  branches  of  Jacobson's  nerve  are  three  in 
number ;  one  joining  tlie  carotid  plexus  in  the  carotid  canal  (10) ; 
the  second  joining  the  great  superficial  petrosal  nerve  (15)  ;  and  the 
third  running  through  the  temporal  bone  to  end  in  the  otic  ganglion 
as  the  small  superficial  petrosal  nerve  of  Arnold  (14).  {See  also 
Fig.  226.) 

Opportunity  may  be  taken  at  this  point  to  examine  the  ossicles  of 
the  tympanum  (p.  433). 

The  nutryngeal  Plexus  (Figs.  217  and  218)  is  to  be  found 
upon  the  middle  and  inferior  constrictors  of  the  pharynx,  both  of 
which  it  supplies.  The  branches  forming  the  plexus  are  derived 
from  the  nerves  which  have  been  examined,  viz.,  the  glosso-pharyn- 
geal,  the  pneumo-gastric  (pharyngeal  and  superior  laryngeal  branches), 
and  the  sympathetic. 

[In  all  probability  the  carotid  canal  in  the  temporal  bone  will 
have  been  opened  on  one  side  in  making  the  section  of  the  sknll, 
but  if  not,  this  may  now  be  done  with  the  bone-forceps.] 

The  Internal  Carotid  Artery  (Fig.  217)  has  been  already  seen 
from  the  front  in  the  dissection  of  the  neck,  and  is  now  seen  from 
behind.  It  ascends  by  the  side  of  the  pharynx,  being  separated  from 
it,  however,  by  the  ascending  pharyngeal  branch  of  the  external 
carotid  artery.  Behind  the  artery  is  the  trunk  of  the  sympathetic, 
and  crossing  its  posterior  aspect  is  the  superior  laryngeal  nerve  of 
the  pneumo-gastric.  In  front  of  it  is  the  styloid  process  with  the 
Btylo-glossus  and  stylo-pharyngeus  muscles,  and  the  glosso-pharyn- 
geal  nerve  ;  and  to  the  outer  side  the  pneumo-gastric  nerve  with  the 
Jugular  veijL    The  danger  of  the  dose  proximity  of  the  carotid  to  the 
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pharynx  has  been  exaggerated,  since  (as  will  be  afterwards  seen)  any 
ordinary  incision  may  be  made  in  the  tonsils  or  back  of  the  pharynx 
without  any  risk  of  injuring  the  vessel,  which  lies  quite  to  the  side. 

The  carotid  takes  a  tortuous  course  in  the  temporal  bone  and 
cranium,  making  two  sigmoid  turns,  one,  the  longer,  in  the  petrous 
bone,  and  the  other  by  the  side  of  the  sella  turcica.  In  this  part  of 
its  course  it  is  more  or  less  surrounded  by  a  plexus  of  nerves  derived 
principally  from  the  S3rmpathetic 

The  Ascending  Pharyngeal  Artery  (Fig.  217,^9)  is  one  of  the 
ascending  branches  of  the  external  carotid  artery.  It  arises  near  the 
bifurcation  of  the  common  carotid,  and  ascends  by  the  side  of  the 
pharynx,  and  to  the  inner  side  of  the  internal  carotid  artery,  to  the 
base  of  the  skull.  It  gives  branches  to  the  prevertebral  muscles, 
anastomosing  with  the  ascending  cervical  arterj^,  and  divides  into 
meningeal  and  pharyngeal  branches. 

The  meningeal  branches  are  very  small,  and  enter  the  skull  by  the 
foramen  lacerum  medimn  and  the  foramen  jugulare,  to  supply  the 
dura  mater. 

The  pharyngeal  branches  supply  the  pliarjnx,  and  turn  over  the 
upper  border  of  the  superior  constrictor  to  supply  the  palate  ;  they 
anastomose  with  the  inferior  palatine  branch  of  the  facial  artery. 

The  ascending  pharyngeal  vein  opens  into  the  internal  jugular. 

[The  constrictor  muscles  of  the  pharynx  are  to  be  cleaned  in  the 
direction  of  their  fibres,  beginning  at  the  lower  border  of  the  inferior 
constrictor.  In  order  to  see  the  origin  of  the  superior  constrictor,  it 
will  be  necessary  to  remove  the  internal  pterygoid  on  one  side.  The 
pharyngeal  plexus  must  necessarily  be  destroyed  in  the  course  of  the 
dissection,  but  the  superior  and  inferior  laryngeal  and  the  glosso- 
pharyngeal nerves  are  to  be  preserved.] 

The  Inferior  Constrictor  (Fig.  219,  9)  is  the  most  superficial  of 
the  three  muscles  of  the  pharynx,  the  upper  oblique  border  over  • 
lapping  the  middle  constrictor,  and  the  lower  straight  border  being 
continuous  with  the  oesophagus.  It  arises  from  the  side  of  the  cricoid 
cartilage  in  front  of  the  articular  facet,  and  from  the  ala  of  the  thyroid 
cartilage  behind  the  oblique  line.  All  the  fibres  are  inserted  into  the 
median  raph^.  The  recurrent  laryngeal  nerve  passes  beneath  the 
lower  border  of  the  inferior  constrictor,  and  the  superior  lar3rngeal 
nerve  and  artery  intervene  between  it  and  the  middle  constrictor. 

The  Middle  Constrictor  (Fig.  219,  10)  is  a  fan-shaped  muscle, 
which  with  its  fellow  of  the  opposite  side  forms  a  trapezium  in  the 
median  line.  It  arises  from  the  upper  surface  of  the  great  comu  of 
the  byoid  bone,  from  the  lesser  comu,  and  from  the  etylo-hyoid  ligar 
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meai  ;  and  its  fibres  aacend  anil  deacend  obliquely  to  be  iiuirUd  into 
the  median  raphe  of  the  {ibarynx. 

The  middle  cenetrictor  is  oi'eTlapped  by  the  inferior  conBtriclw, 

And  itwlf  covers  the  superior  constrictor  in  part.    It  is  separated 

_.  iioin  the  inferior  constrictor  by  the 

'  snperior  laryngeal  nerre  and  vMda, 

and  from  the  superior  constrictoi 

by  the  Htylo-pharyngeiu  moscle  and 

,    glosRO-pbaryngeal  nerre. 

The  Buperior  Constrictor  (Fif[. 
218,  1 1)  aritei  from  the  lover  thitd 
of  the  intemul  pterygoid  plate  and 
from  tlie  haroular  process  of  the 
sphenoid  bone  ;  from  tlie  pterygo- 
iLiaxiliary  ligament  opposite  the  at- 
tachment of  the  bucciitatot ;  twm 
the  inner  surface  of  the  lower  jav 
above  the  jwsterior  extremity  of  the 
mylo-hyoid  ridge,  and  slightly  Irom 
the  side  of  the  tongue.  The  fibres 
curve  backward,  leaving  an  interval 
between  the  muscle  and  the  base  of 
the  akuU  in  which  the  fibroun  bag 
of  the  pharynx  ia  visible,  and  are  iiucrted  into  the  median  raph^ 
being  overlapped  at  thu  lower  port  by  the  middle  constrictor.  Di>- 
tinct  tendinoas  fibree  iiiny  occasionally  be  traced  to  the  tubercle  on 
the  under  surface  of  the  basilar  process,  to  wliich  the  tibrouii  huf(  at 
the  pharynx  ia  attaclied.  The  superior  constrictor  is  aeparated  trom 
the  middle  constrictor  by  the  stylo- pbaryngeus  muscle  and  gloaso- 
pharyngeal  nerve.  Above  its  npper  curved  border  the  ascendisg 
pharyngeal  ortery  sends  a  branch  to  the  palate,  together  with  a 
biunch  of  the  inferior  palatine  artery,  and  the  levator  paloti  moade 


Fig.  219.— Side  viiw  «f  the  moicles  of  the  pharynx  (from  Wibon). 


1.  Troehen. 

2.  Cricoid  coirtilRgc. 

3.  Crico-tbjToid  nirmbranr. 
i.  liiyroid  caililage. 

S.  Thyro-hyoid  membrane. 

B.  Oabyoidea. 

T.  Stylo-hyoid  lignmcnl. 

3.  CEsophagus. 

).  Inferior  coMtrictor. 

>.  Hiddle  cooitriclor. 


11.  Superior 

13.  Stylo-pllaryngeus,    pi 

between  tlie  lUperior 


14.  Fterj'gD-maiillary  ligament. 

15.  Buccinator. 

16.  OrbioalnriH  oris. 

17.  UylfKliyoiilcuL 
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and  the  Eustachian  tube  cross  obliquely  inward  beneath  the  fibrous 
bag. 

The  three  constrictors  are  mpplied  by  the  pharyngeal  plexus  of 
nerves  ;  the  superior  has  also  branches  from  the  glosso-pharyngeal, 
and  the  inferior  from  the  external  and  recurrent  laryngeal  neires. 

The  Stylo-Pharyngens  Muscle  (Fig.  219,  12)  has  akeady  been 
seen  at  its  origin,  and  can  now  be  followed  to  its  insertion  by  dividing 
some  of  the  fibres  of  the  middle  constrictor.  It  arises  from  the  root 
of  the  styloid  process  of  the  temporal  bone,  and  passes  between  the 
superior  and  middle  constrictors  to  be  inserted  into  the  bag  of  the 
pharynx,  and  into  the  posterior  border  of  the  thyroid  cartili^  It 
is  supplied  by  the  glosso-phar^mgeal  nerve. 

The  Fibrous  hag  of  the  Pharynx  is  very  thin  at  the  lower  part,  where 
it  lies  between  the  muscular  fibres  and  the  mucous  membrane,  but 
Above  the  border  of  the  superior  constrictor  it  is  much  stronger,  and 
is  expanded  from  side  to  side,  covering  in  the  Eustacliian  tubes  and 
the  levatores  palati  muscles.  At  the  base  of  the  skull  it  is  attached 
to  the  basilar  process  of  the  occipital  bone,  by  a  fibrous  band  (cranio- 
pharyngeal  ligament,  Quain),  to  the  Eustacliian  tube,  and  to  the 
under  surface  of  the  petrous  portion  of  the  temporal  bone ;  and  is 
•carried  forwards  to  the  root  of  the  pterygoid  process  and  the  internal 
pterygoid  plate  of  the  sphenoid  bone,  becoming  continuous  with  the 
ptetygo-maxillary  ligament- 

[The  pharynx  is  to  be  opened  from  behind  by  an  incision  in  the 
median  line,  from  the  basilar  process  to  the  commencement  of  the 
<B8ophagus.  The  fibrous  bag  is  to  be  detached  from  the  occipital 
.bone  on  each  side  and  held  widely  open  with  hooks,  and  the  wnole 
of  the  cotton  wool  is  to  be  removed  from  the  interior  of  the 
pharynx.] 

The  Interior  of  the  Pharynx  (Fig.  220)  presents  seven  open- 
ings in  the  following  order  from  above  downwards ;  (1  and  2)  the  two 
pcMBterior  nares  separated  by  the  vomer ;  (3  and  4)  the  two  Eustachian 
tubes;  (5)  the  isthmus  faudum  or  opening  of  the  mouth;  (6)  the  superior 
aperture  of  the  larynx  guarded  by  the  epiglottis  ;  and  (7)  the  open- 
ing into  the  oesophagus. 

The  soft  palate  or  velum  pendtUum  palati  (5)  intervenes  between 
the  nose  and  the  mouth,  and  consists  of  a  fibrous  membrane  which 
is  attached  to  the  palate  bones,  and  is  strengthened  by  expansions 
from  the  several  muscles  of  the  palate  ;  it  is  covered  by  mucous 
membrane,  which  is  ciliated  on  the  upper  but  not  on  the  lower  sur- 
face. The  centre  of  its  free  border  is  prolonged  into  the  uvulct,  and 
on  each  aide  will  be  seen  the  two  folds  called  the  pUlars  of  the  fauces^ 
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formed  bj  macoiu  membrane  leflKted  upon  the  pnlmto-glomi  and 
polato-pharyngei  muscles. 

The  mucous  membrane  of  the  pbuTiuc  is  omtiiiuoiu  witJi  both 
that  of  the  nose  and  of  the  mouth,  and  its  epithelium  vBiiea  in  differ- 
ent sitoadous,  being  BqnainoiiB  throughout  the  i:anal  below  the  level 
of  the  palate,  but  columnar  and  ciliated  above  that  point.  CUiee  to 
the  base  of  the  sktiU  ie  a      "     ' 

tig.  Of}.  j^jj  fonning   the   phargitgaU   ioiuU*  of 

Kolliker.  These  aie  hypertrophied  in 
cftsen  of  congenital  deft-palate,  wfam 
they  can  he  readily  seen,  and  appcftt  to 
aXBiBt  ill  closing  the  aperture  between  the 
wiKr  and  mouth  during  deglutition. 

This  is  the  l«st  rippoitoidtj  for  atndj- 
iug  the  ProcsM  of  De^lntition.  The 
food  having  been  duljr  nuuttcated  and 
iiisaltvateil,  the  mouth  is  closed  in  older 
that  the  lower  jaw  may  afford  a  Axed 
jxjint  from  which  the  mosde*  of  the 
tatigiie  may  act  The  bolos  ot  food  is 
then  carried  bock  to  the  faoces  by  die 
movement  of  the  tongue,  and  is  then; 
grasped  by  the  pillars  of  the  fauces  and 
pKvented  from  returning.  The  phwjnx 
is  now  rained  by  the  stylo-pliaryngei  muscles  and  is  at  the  bum  time 
widened  to  receive  the  food,  which  is  prevented  fmm  ascemiing  into 
the  nares  by  the  niising  and  tension  of  the  soft  palate,  due  to  the 
action  of  tbe  levator  and  circumtlesus  palati  of  both  sides.  Tlic 
constrictors,  by  their  snccessii'e  contraction  ironx  above  downwuds, 
next  force  the  food  towards  the  (esophagus.  At  the  same  moment 
thn  larynx  is  raised  by  the  action  of  the  elevators  of  the  hymd  bone, 
and  the  aperture  of  the  larj^nx  is  compiesaed  gainst  the  epiglottis 
and  the  base  of  the  tongue ;  by  which  means  the  food  is  prevented 


Fig.  220.— rharj-ni  laid  optn  from  behinil  (from  WilMa). 

1.  Section  of  bsH  of  «kall.  S.  Bue  of  ton^o. 

2,  2.  Walla  of  pharynx  drawn  aait.  0.  Epiglottis. 

3,3.  Poateiiot  nare*  separaird  by  the  10,  Aperture  of  Uttui. 

Tomnr.  11.  Back  of  lamii. 

4.  Sijtht  Eustacbinn  tube.  12.  Openiiig  of  cMophagna, 

5.  Soft  palate.  13.  CEaophogua. 

6.  8.  Poatrrior  pillars  of  bucct.  U.  Trachea. 

7.  Interior  pillar  of  fauoes. 
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from  entering  the  windpipe.  An  additional  security  is  provided  hy 
the  epiglottis,  which  when  healthy  is  folded  down  over  the  aperture 
of  the  larynx  by  the  passage  of  the  food ;  but  that  the  epiglottis  is 
not  essential,  is  shown  by  cases  in  which  the  cartilage  has  been 
destroyed  by  ulceration,  the  process  of  deglutition  still  remaining 
perfect  Lastly  the  contraction  of  the  oesophagus  carries  the  food 
down  to  the  stomach. 

The  Palate. 

[The  soft  palate  is  to  be  stretched  bv  inserting  a  hook  into  the 
uvula,  and  the  mucous  membrane  is  to  be  removed  from  the  upper 
surface  of  the  palate  and  the  neigiibouring  bones,  so  as  to  expose  the 
muscles  above  the  palate  and  the  Eustachian  tube.  The  levator 
palati  will  be  found  passing  obliauely  inwards,  the  azygos  uvulso  in 
the  median  line  of  the  palate,  ana  the  tensor  palati  can  be  best  seen 
by  dividing  the  levator  and  detaching  the  fibres  of  the  superior  con- 
strictor from  the  bamnlar  process,  wnen  the  muscle  will  be  found 
upon  the  internal  pterygoid  plate.] 

The  Soft  Palate  (velum  pendulum  pakUi)  is  a  musculo-membra- 
nous  curtain  attached  to  the  posterior  border  of  the  hard  palate  in 
front  and  with  a  free  border  behind,  terminating  in  the  uvula.  It 
consists  of  an  aponeurosis  attached  to  the  palate  bones,  overlaid  by 
expansions  from  the  palatine  mmoles,  and  covered  on  both  surfaces 
with  mucous  membrane,  which  on  the  oral  surface  presents  a  thick 
layer  of  mucous  glands.  From  behind  forwards  the  soft  palate  con- 
sists of  1.  Pharyngeal  mucous  membrane ;  2.  Thin  attachment  of 
palato-pharyngeus  ;  3.  Azygos  uvulso ;  4.  Levator  palati ;  5.  Thicker 
attachment  of  palato-phaiyngeus ;  6.  Tendon  of  tensor  palati ;  7. 
Fibrous  aponeurosis ;  8.  Palato-glossus ;  9.  Oral  mucous  membrane 
with  mucous  glands. 

The  AzygOM,  JJ-rulm  (Fig.  221,  8)  consists  of  two  small  muscular 
slips  placed  parallel  to,  and  on  each  side  of,  the  median  line.  It 
arises  from  the  posterior  nasal  spine  of  the  palate  bone,  and  is 
inserted  into  the  uvula. 

The  Levator  Palati  Mollis  (Fig.  221,  5)  arises  from  the  under 
surface  of  the  apex  of  the  petrous  portion  of  the  temporal  bone,  and 
from  the  under  surface  of  Uie  Eustachian  tube.  The  muscle  passes 
inward  above  the  border  of  the  superior  constrictor  muscle,  and  is 
inserted  into  the  soft  palate  by  a  broad  expansion,  which  meets  that 
of  its  fellow  muscle  in  the  median  line. 

The  Circumflexiui  or  Texisor  Palati  (Fig.  221,  6)  arises  from 
the  scaphoid  fotsa  at  the  root  of  the  internal  pterygoid  plate,  and 
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■ligbtly  bom  the  nnder  Bur&ce  of  the  wing  ot  the  sphenoid  ;  bIm> 
from  liie  outer  surface  of  the  EuetaehiEui  tnbe.  The  tendon  descends 
yetticmlly  to  viud  round  the  hamnlax  process  of  the  sphenoid  bone, 
irhere  it  is  lobricated  hy  a  minute  huraa,  and  then  takes  a  horismtal 


direction  to  the  soft  palate.  It  is  imerted  into  the  palate  by  an 
eipansion  beneath  the  levator,  nnd  also  into  the  transreise  ridge  on 
the  under  eurface  of  the  palate  bone. 

The  levator  palad  laisea  the  soft  palate,  and  the  ciicamflexna 
makes  it  tense  on  each  occasion  of  swallowing.  The  azjgos  uvnlie 
can  hare  but  a  slight  and  unimportant  action  upon  the  uvula.  The 
levator  palati  and  azTgos  nvuln  are  tvppUtd  by  palatine  bianches 
from  the  spheno-palatiiie  (Meckel's)  ganglion;  the  tensor  palati 
a  branch  &«m  the  otic  ganglion. 

Fig.  22I.~Miucleiotth»  pdate  (draim  by  J.  T.  Qnj). 


1.  S.,._ 

3.  Eustachiui  tube. 

3.  Ptery^deus  eitemua. 

4.  Pterygoideui  intcinus. 
6.  Levator  palati  mollia. 
0.  Ciraumflezus  palati. 

/.  Saperior  constrictor  at  phsrynx. 


.1.  AlTgoa  uniltc. 
B.  Paut'^-pharyiigeui. 

10.  Stylo-phicyn^iu. 

11.  Uiddle  conitnclor  of  phaiTai. 
13.  pBlBta-pharynpeiu  (cut). 

13.  Inferior  ctnuCnctor  of  pbarjuz. 
U.  (Eiaphapi*. 
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Bargwy. — ^The  muBcIet  above  the  palate,  and  eBpeeially  tlie 
leyator  palati,  are  of  interest  smgically  in  relation  to  the  opeiatioa 
of  staphyloraphy,  or  that  for  doeure  of  a  congenital  fiflsoie  of  the 
palate.  Sir  W.  Feigusson  showed  that  the  two  segments  of  a  fissured 
soft  palate  are  drawn  asunder  by  the  levatores  palati  on  every  ooear 
sion  of  swallowing,  and  he  therefore  proposed  and  carried  out  the 
division  of  these  mnsdes,  by  means  of  a  knife  having  a  lancet-shaped 
blade  set  at  right  angles  to  the  handle,  which  is  passed  through  the 
fissure» 

Opportunity  is  to  be  taken,  before  the  pillars  of  the  fauces  axe 
dissected,  to  observe  the  important  surgical  fact  that  a  bistoury,  if 
made  to  transfix  the  tonsil  from  before  backwards,  will  pass  intemallj 
to  the  carotid  artery,  unless  the  point  of  the  instrument  is  directed 
purposely  to  one  side,  in  which  case  it  would  be  possible  to  injure 
this  important  vesseL 

The  Eustacliian  Tube  (Fig.  221,  2)  is  the  communication  be- 
tween the  pharynx  and  the  tympanum  or  middle  ear.  The  osseous 
portion  of  the  canal  is  in  the  temporal  bone,  but  the  cartOaginous 
portion  is  now  seen  to  be  nearly  an  inch  in  length,  and  to  terminate 
in  a  broad  trumpet-shaped  extremity  at  the  posterior  extremity  of 
the  inferior  turbinate  bone.  The  cartilage  of  which  the  tube  is 
formed  is  triangular  in  shape  and  is  doubled  upon  itself  the  deft« 
ciency  at  the  lower  part  being  completed  by  fibrous  tissue.  In  the 
recent  condition  the  thick  mucous  membrane  converts  the  opening 
into  a  mere  vertical  slit,  which  is  generally  closed,  but  during  the 
process  of  deglutition  is  opened  by  the  action  of  the  circumflexua 
palati  muscle,  and  thus  the  equilibrium  of  the  air  in  the  tympanum 
is  maintained. 

[The  palate  is  to  be  drawn  un  so  as  to  nut  the  pillars  of  the  faucee 
on  the  stretch  as  much  as  possible,  and  the  mucous  membrane  is  to 
be  removed  to  expose  the  palato-glossus  and  palato-pharyngens 
muscles.] 

The  Palato-glossus  is  placed  in  front  of  the  tonsil,  and  is  very 
small  and  indistinct.  The  muscle  ar%$e$  from  the  middle  line  of  the 
soft  palate  in  common  with  its  fellow,  and  descends  to  the  side  of 
the  tongue,  where  it  Ia  inserted,  joining  the  fibres  of  the  stylo-glossus 
and  hyo-glossus  muscles. 

The  Palato-pharyngeus  (Fig.  221, 9)  is  larger  than  the  palato« 
gloasu.s,  and  is  placed  behind  the  tonsiL  It  arises  in  the  palate  by 
two  slips  which  are  separated  by  the  levator  palati  and  azygos  uvulss 
musdesi  and  the  fibres  of  which  meet  those  of  the  o|^posite  m»s«l^^ 
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the  median  line.  Tlie  muscle  passes  obliqnely  downwazds  to  tlie 
phaxynx,  to  be  inserted  into  the  posterior  border  of  the  thyroid  carti- 
lage with  the  stylo-pharyngeus,  and  to  be  lost  in  the  wall  of  the 
pharynx  itsell 

The  palato-gloesus  muscle  is  the  constrictor  of  the  fauces,  and 
gvasps  the  bolus  of  food  when  it  has  passed  out  of  the  mouth,  thus 
preventing  its  return.  Both  it  and  the  palato-pharyngeua  are  supplied 
by  branches  from  Meckel's  ganglion. 

The  Amygdala  or  Tonsil  is  placed  between  the  palato-gLossus 
and  palato-pharyngeus  muscles,  and  is  usually  much  shrunken  after 
death.  It  consists  of  a  number  of  mucous  follicles  collected  together, 
the  orifices  of  which  may  be  seen  on  the  internal  surface.  The  out- 
side of  the  tonsil  is  in  close  relation  with  the  superior  constrictor  of 
the  pharynx  and  with  the  ascending  pharyngeal  artery.  It  is  to  be 
noticed  that  it  is  anatomically  impossible  for  any  enlargement  of  the 
tonsil  to  obstruct  the  EustachiAn  tube,  and  thus  produce  dea&ess. 

[The  tongue  and  the  larynx  are  to  be  detached  by  dividing  all  the 
stnictures  between  them  and  the  palate,  and  are  to  be  carefully  pre- 
served for  subseauent  examination.  By  inverting  the  skull  the  hard 
palate  will  then  oe  bronglit  into  view.] 

The  Hard  Palate  (Fig.  223,  7)  is  continuous  with  the  soft  palate, 
but  its  mucous  membrane  is  much  more  dense,  being  inseparably 
united  in  great  part  with  the  periosteum  of  the  maxillary  and  palate 
bones.  The  mucous  membrane  presents  a  median  ridge  indicative 
of  the  congenital  division  of  the  parts,  and  is  thrown  into  more  or 
less  transverse  folds  near  the  anterior  part,  where  it  is  prolonged  on 
to  the  gums.  Numerous  mucous  glands  lie  immediately  beneath 
the  mucous  membrane  and  open  upon  its  surface. 

The  Giuns  (Fig.  222)  arc  composed  of  dense  fibrous  tissue  in- 
separably united  with  the  periosteum  of  the  alveolus,  and  covered 
by  the  mucous  membrane  of  the  mouth,  which  is  prolonged  into  the 
sockets  of  the  teeth,  where  it  becomes  continuous  with  the  peridental 
membrane  covering  them. 

The  Teeth  (Fig.  222)  of  the  upper  jaw  are  16  in  number,  viz., 
4  incisors,  2  canines,  4  bicuspids,  and  6  molars,  the  most  posterior 
molars  being  the  denies  sapiaituB  or  wisdom  teeth.  Each  tooth  con- 
sists of  a  crown,  a  neck,  and  a  fang,  and  upon  extracting  a  molar 
tooth  it  will  be  found  to  have  three  fangs,  two  being  on  the  outer 
(buccal)  and  one  on  the  inner  (palatine)  side. 

The  teeth  of  the  lower  jaw  correspond  in  number  to  those  of  the 
upper  jaw,  but  have  been  necesssxily  v!i\«tt«t^  mth  in  the  progress 
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of  the  ^asectioiL    Tlie  lower  molar  teettt  differ  from  tluwe  td  the 
pper  jaw  in  piesentiiig  only  two  fangs. 
The  Lipa  (Fig.  S2S)  are  formed  extenutllf  hy  skin,  and  intetnallf 
by  mucous  membrane,  which  is  tefiected  on  to  them  from  the  gnmt ; 

rig.  222. 


-  y  //   ■^^■■'/  ■ 


and  between  the  two  are  the  fibres  of  the  orfaicnlaria  oris,  with  aomo 
cellular  tissue  aud  mucous  glands  and  the  coronarf  arteriea.  Tha 
fold  of  mucous  membrane  connecting  each  lip  witb  the  aveolna  in 
the  median  line  is  called  the  JVonum  lubii,  and  is  more  prominent  in 
the  uj^ier  than  in  the  lower  lip, 

Thx  Sopbbior  Maxillare  Nerve. 

[The  aknll  bein^  placed  with  the  base  downwards,  a  cut  with  the 
chisel  is  to  be  carnal  in  a  stimght  line  &i]m  the  sphenoidal  flasu« 
to  the  fontmen  ovale.  The  side  of  the  skull  is  then  to  be  sawn 
through  at  right  angles  to  the  first  inoidon,  meetimr  it  at  the  foramen 
ovale,  and  the  piece  of  bone  is  to  he  removed.    The  remaiiis  of  the 

d  Mcckel'i 


}.  Anterior  dental  nerfp. 

6.  Ueokel'i  ganglion. 

7.  Vidian  nerre. 

8.  Sixth  nerre. 

9.  Carotid  bnndi  of  Vidian. 


dlW). 

10.  Sgperflcial  petrogiil  ncn-c. 

11.  Carotid  plexus  of  sympAtbctii'. 

12.  Leawrpetronl  nerve. 

13.  Supaiior  cervical  nnrlion. 

14.  Facial  nerve. 

15.  iDlemal  jugular  Ti 

16.  Cborda ' 
IT.  Olono-i 
W.I     ■ 


itjiDpwii. 
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malar  bone  are  next  to  be  lemoTed  by  sawing  into  the  apbeiUH 
maxillary  fissure  externally  to  the  infra-orbital  canal ;  and  with  the 
bone-forceps  any  remaining  bone  is  then  to  be  taken  away,  so  as  to 
expose  the  whole  extent  of  the  superior  maxillary  nerve.] 


The  Snperior  Xazillary  Nerve  (Fig.  222,  i)  (second  diyiaum  of 
the  fith)  leaves  the  cranium  at  the  foramen  rotnndum,  and,  having 
crossed  the  spheno-maxillary  fossa,  enters  the  infei-orbital  canal  and 
appears  on  the  face  at  the  inte-orbital  foramen.  It  gives  off  the 
following  branches : — 

1.  Orbital  branch  (4)  which  enters  the  orbit  by  the  spheno-maxiUaiy 
fissure,  and  lUvides  into  two  branches  (malar  and  temporal),  which 
haye  been  seen  in  the  dissection  of  the  face  and  scalp. 

2.  Spheno-paldtine  hfunches  (6)  which  descend  to  Meckel's  ganglion 
placed  opposite  the  spheno-palatine  foramen,  and  will  be  afterwards- 
dissected. 

3.  Potterior  dental  brandies  (2)  which  supply  the  gums,  and  enter 
the  canals  on  the  posterior  aspect  of  the  upper  jaw,  to  supply  the 
molar  and  bicuspid  teeth  and  to  communicate  with  the  anterior 
dental  nerve. 

4.  Anterior  dental  branch  (5)  which  arises  from  the  ner\*e  in  the 
infra-orbital  canal,  and  can  only  be  seen  by  laying  the  canal  open. 
It  descends  in  a  special  canal  in  the  wall  of  the  antnim  to  the  incisor 
and  canine  teeth,  and  has  a  communication  with  the  posterior  dental 
nerve. 

The  branches  of  the  dental  nerves  can  only  be  traced  to  the  teeth 
by  removing  the  outer  plate  of  the  alveolus,  but  the  expenditure  of 
time  and  trouble  necessary  for  this  will  not  be  repaid  by  the  results. 

The  facial  branches  of  Uie  superior  maxillary  nerve  have  been  seen 
in  the  dissection  of  the  face  (p.  350). 

The  Infira-orbitctl  Artery  accompanies  the  superior  maxfllary 
nerve.  It  is  the  terminal  branch  of  the  internal  maxillary  artery, 
and  gives  a  branch  to  the  orbit,  and  an  anterior  dental  branch  which 
accompanies  the  anterior  dental  nerve  to  the  teeth. 

The  infra-orbital  vein  communicates  with  the  facial  vein,  and  ends 
in  the  internal  maxillarj-  vein. 

The  Cavity  op  the  Nose. 

[In  making  a  section  of  the  hslsbI  cavities  it  will  be  found  to  be 

almost  impossible  to  presen*e  the  septum  and  the  turbinate  bones  of 

both  sides  uninjured,  and  the  better  plan  therefore  is  to  preserve 

the  septum  carefully  at  the  expense  of  the  turbinate  bones  of  one 

side,  and  afterwards  to  remove  \\.  «o  «a  to  obtain  a  good  view  of  the 
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turbinate  bones  and  meatuses  of  the  nose  on  the  opposite  side.  The 
saw  beinff  placed  on  one  side  of  the  septum  and  parallel  to  it,  is  to- 
be  carried  through  the  cribriform  plate  of  the  ethmoid  bone  and  the 
palatine  processes  of  the  maxillary  and  palate  bones,  and  the  soft 
palate  having  been  detached,  the  skull  will  be  divided  into  two 
portions,  one  of  which  can  be  used  for  the  examination  of  the  noee^ 
and  the  other  for  the  dissection  of  Meckel's  gan^^on,  etc.] 

The  Septum  Narium  (Fig.  224,  i)  is  a  vertical  plate,  which  upon 
removal  of  the  mucous  membrane  will  be  found  to  be  partly  bony 
and  partly  cartilaginous.  The  bones  entering  into  its  formation  are: 
the  following  : — the  crest  of  the  nasal  bone,  the  nasal  spine  of  the 
£rontal  bone,  the  large  perpendicular  plate  of  the  ethmoid  bone,  the- 
vomer,  a  part  of  the  rostrum  of  the  sphenoid  bone,  and  the  crests  of 
the  maxillary  and  palate  bones  upon  which  the  vomer  rests  below.. 
The  cartilage  of  the  septum  is  triangular  in  shape,  and  fits  into  the 
interval  between  the  vertical  plate  of  the  ethmoid  and  the  vomer,  but. 
it  not  unfrequently  extends  backwards  for  a  considerable  distance 
between  those  bones  when  they  are  not  so  fully  developed  as  usuaL 

The  whole  septum  may  be  bent  considerably  to  one  side  as  the 
result  of  congenital  malformation  or  of  violence,  and  the  cartilage 
may  be  perforated  either  congenitally  or  from  disease.  The  vomer 
presents  an  oblique  groove  for  the  naso-palatine  nerve,  which  will  be 
afterguards  seen  upon  the  opposite  side  of  the  bone. 

[The  septum  is  to  be  removed  piecemeal  with  the  bone-forceps,  sa 
as  to  leave  the  mucous  membrane  on  the  opposite  side  untouched. 
The  naso-palatine  nerve  and  arteiy ,  and  some  branches  of  the  olfactory 
nerve  at  the  upper  part  of  the  membrane,  may  be  seen  if  putrefaction 
is  not  too  far  advanced.  The  mucous  membrane  is  then  to  be  de- 
tached below  and  turned  up,  when  the  nasal  cavity  will  be  exposed.}. 

The  Nasal  Fossa  (Fig.  223)  is  a  cavity  bounded  (thove  by  a  roof 
which  slopes  anteriorly  and  posteriorly,  but  is  horizontal  in  the 
middle,  being  formed  anteriorly  by  the  nasal  bone  and  the  nasal  spine 
of  the  £rontal  bone  ;  in  the  middle  by  the  horizontal  cribriform  plate- 
of  the  ethmoid  bone ;  and  posteriorly  by  the  under  surfaces  of  the 
body  of  the  sphenoid  bone  and  of  the  sphenoidal  process  of  the  palate 
bone.  The  floor  is  slightly  concave  from  side  to  side,  and  is  formed 
by  the  palatine  processes  of  the  maxillary  and  palate  bones.  The 
inner  wall  is  formed  by  the  septum,  which  has  been  examined.  The 
outer  wall  is  divided  into  three  Dieatuses  by  the  projection  from  it  of 
the  three  turbinate  bone?,  of  which  the  two  upper  are  portions  of  the 
ethmoid  bone,  but  the  lowest  is  a  separate  bone  articulated  upon  the^ 
orifice  of  the  antrum. 
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Tlie  Btiperior  Mtatui  (b)  is  betweeo  the  laperior  and  midSle  tor- 
bitiate  bonen,  and  in  the  smallest  of  the  three,  extending  for  not  moce 
thsn  one-third  of  the  length  of  the  outer  wslL  The  porterior  eth- 
iQoidfd  celU  and  the  sphenoidal  nnua  open  into  thia  meatni,  and  the 
apheno-palatine  foramen  is  inunediatelj  oppoeite  to  it 
The  Middle  Meatiig  (;/)  is  between  the  middle  and  inferior  tniUnMs 
bonee,  and  eztenda  along  tbe 
Tig-'ilS.  posterior    two-thiidi    of   tb 

outer  wall,  curving  upwaidi 
anteriorlj.  The  anterior  ett- 
moidal  cells,  the  frontal  sinus 
(through  the  infundibultim  of 
tbe  etlimoid  bone},  and  the 
antrum  of  Highmore  open  into 
tbe  meatUB. 

The  Infmor  Meatiu  {t)  is 
between  the  inferior  tnibinate 
bone  and  the  floor  of  the  naal 
fossa.     It  extends  the  whole 
length  of  the  foaea,  and  at  the 
anterior   part  has  the  uual 
duct  opening  into  it 
It  should  be  iioticcil  that  the  orifice  of  the  Eustachian  tube  is  doae 
to  the  posterior  extremity  of  the  inferior  turbinate  bone,  and  that  in 
using  the  Eustachian  catheter,  the  point  of  the  instrament  baa  there- 
fore to  be  raised  before  it  can  cuter  the  tube. 

The  Mvani*  Membraw  lining  the  nasal  fossae  ia  termed  the  pAwfarf 

w  on  the  \ett  ude  (rrom  Vil»n}. 

f .  BphenO'pAlatme  fcrrtinviu 
/.  Middle  turbinste  bene. 

g,  g.  Uiddle  mnitiu. 
h.  A  probe  paned  into  the  inAmdi- 

bulum  leftding  (ram  the  frontal 

linui   and  anterior    e 

celli;  the  trlangulsr  . 
immeduilel;  sbore  the 
the  opeiuD  j  of  tbo  ontr 

i.  Inferior  turtniute  bone. 

k,  k.  Inferior  meatua. 

1,1.  A  probe  paased  op   the   i 

m.  Internal  nters^id  plate. 
».  Ita  bunular  pniceM. 
«.   Eitertuil  pterygoid  piste 
p.  Boot  of  the  pter7foid  pn 
q.  'EoatEriar  ^|UI "  "  ' 


Fig.  223.— Tlw  meatuses  of  the  n 
Frontal  bono. 
Nssal  bone. 

C'rieta  g«lli  of  Ute  eUunaid. 
Cribriform  plate  of  the  ethmoid. 
Put  of  the  ephenoidil  oioui. 
Builar  portion  of   the  aphenoid 

7.  Falitinc  procrvs  of  the  enpcrior 

Duiillsry  bone. 
KmsI  apine. 
Falstine   procen   of  the   palate 

Buperior  turbinate  boot. 

r.  A  probe  [nuaed  into  the  poatetior 

ethmoidal  (^1I«. 
j/.  Opening  of  the  sphenoidal  nniii 
into  the  niperior  tnestai. 
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or  SAn*i(Urian  iMmbrotw,  and  is  tUckwt  over  the  tnTbinate  bonn, 
particularly  the  loweat,  and  on  the  septom,  but  ia  thin  cm.  tlie  floor, 
and  in  the  onuses  connected  with  the  noee. 

The  upper  part  of  tbe  mncoiu  membrane  both  on  the  outer  Hid 
inner  walk  of  the  fossa  is  peculiu,  and  ha^  been  named  the  OUtttaty 
Ib^on,  from  the  hct  that  the  branches  of  the  olbctorf  or  fint  nerre 
ore  distributed  to  it.    It  is  impossible  to  distinguish  thisr^ionezocft 


Fig.  221. 


immediately  after  death,  but  it  comprises  the  upper  and  a  portion  of 
the  middle  turbinate  bones,  and  the  corresponding  portion  of  the 
septum.  The  mucous  membrane  of  the  olfactory  region  is  of  a  yellow 
colour  in  the  recent  state,  and  its  epithelium  is  of  the  columnar 

Fig.  224.— Lett  OI&cUitj  m 

1.  FnntalriDui. 

2.  Kual  bone. 

3.  Crijti  ^alli  of  ethmaid  bone. 


u  of  left  aide. 
6.  ScUatimica. 
6.  Banlar  pn>«M  of  iphenoid  ind 

ocdpiul  bone.  ..  .—  , 

1.  Poitenar  opening   of  the   right  tpbi 


e,  with  it*  diitribution  on  the  leptum 
(Itom  Wilton). 

ID.  Cut  Burf&ce  of  the  hard  palate. 

«.  Olbctory  neiTC. 

i.  Ita  thn«  root*  of  origin. 

e.  The  oUartory  bulb. 

J.  fiual  nerrir   (ophthalmic  dfT.  of 


5th). 
Nuo-palatini 


Yrom   th* 


pharmx. 
).  Son  palale  dirided  thniugb   i 
middle. 


f.  The  anterior  palatine  fotamen. 

A.  Anterior    and    poaterior   palatiiu 
i.  Septom  narinm. 
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variety,  and  has  peculiar  spindle-shaped  ceUs  coonected  irith  the 
tenninations  of  the  olfoctoiy  nerve.  The  remainder  of  tlie  mneoos 
membrane  is  columnar  and  ciliated,  except  at  the  anterior  put 
coneaponding  to  the  cartilaginous  portion  of  the  nose,  when  die 
epithelium  is  squamous. 

The  Olfactory  Nerve  (Fig.  224,  a)  is  the  special  nenre  of  smell, 
and  its  branches,  which  are  derived  from  the  olfacUny  buXb^  reach  tlie 
nasal  cavity  by  piercing  the  cribriform  plate  of  the  ethmoid  hone. 
The  branches  are  distributed  to  the  olfactory  region,  i.e.,  upon  the 
superior  and  middle  turbinate  bones  and  the  upper  third  of  the 
septum,  but  are  very  difficult  to  follow,  owing  to  their  being  destitute 
of  the  white  substance  of  Schwann. 

The  ner\'es  of  common  sensation  to  the  noee  are  derived  from 
Meckel's  ganglion,  and  will  be  afterwards  dissected. 

[With  a  strong  \mi  of  scissors  the  turbinate  bones  may  be  readily 
cut,  so  as  to  expose  the  several  openings  into  the  three  meatuses.] 

The  Nasal  Duct  {ductus  ad  nasum)  communicates  between  the 
lachrymal  sac  and  the  inferior  meatus  of  the  nose.  It  grooves  the 
superior  maxillary,  lachrymal,  and  inferior  turbinate  bones,  and 
consists  of  a  fibrous  tube  lined  with  mucous  membrane  having  a 
ciliated  epithelium. 

The  nasal  branch  of  the  fifth  nerve  (ophthalmic  division)  (Fig.  224,  d) 
may  be  found  in  a  groove  on  the  imder  surface  of  the  nasal  bone  in 
its  passage  from  the  orbit  to  the  face,  and  gives  a  branch  to  the  septum 
(pp.  317  and  350). 

Dissection  of  Meckel's  Qanolion,  etc. 

Before  beginning  this  dissection,  the  student  should  ascertain  the 
position  of  the  spheno-palatine  foramen  (Fig.  223,  e),  opposite  to 
which  the  spheno-palatine  ganglion  is  placed,  and  through  which  the 
internal  maxiUar}'  artery  enters  the  nose.  This  will  be  found  on 
either  half  of  the  skull  immediately  behind  the  superior  meatus  of 
the  nose. 

[The  mucous  membrane  lining  the  vertical  plate  of  the  palate  bone 
is  to  be  removed,  and  the  thm  plate  of  bone  chiselled  through 
inmiediately  below  the  spheno-palatine  foramen,  when  the  palatine 
nerves  and  arteries  will  be  exposed  enclosed  in  a  tube  of  membrane. 
An  attempt  may  be  made  to  open  up  the  Vidian  canal  in  the  root  of 
the  pterygoid  process,  in  order  to  expose  the  Vidian  nerve  and  artery, 
but  the  proceeding  is  very  difficult,  and  seldom  satisfactory  in  its 
TOBulta.] 
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The  Sphono-palatiaa,  or  Ksckal's  Oonglion  (Fig.  S26,  i)  is  a 
TDinnte  red  bodf  situated  opposite  the  spheno-palatine  toiuaat, 
-which  is  connected  with  the  superior  maxillaiy  nerve  by  one  or  two 
branches  (p.  434)  ;  with  the  facial  nerve  by  the  Vidian  nerre ;  and 
with  the  Bj'mpathetic  upon  the  internal  carotid  artery  by  a  Inudi 
which  joins  the  Vidian  nerve  (Fig.  222). 

Fig.  226. 


The  Branches  (Fig.  225)  of  the  ganglion  are  ascending,  descending, 
internal,  and  posterior. 

1.  Tlie  atcending  bratitlu*  are  two  or  three  of  very  anuJl  uze,  which 
pus  to  the  perioBtenm  of  the  orbit  through  the  spbeno-mAxillaiy 


Fix.  22C. — Heckel's  Raniclioa  and  its  branches  (from  HinchfcU  and 
LeveiUi). 

10.  Inferior  turbinate  Iwoe. 


I.  Bplieno-i)alatinoKanKlion(l[eekel), 
3.  Bawrior  turbinate  bone. 

3.  Vidian  nerre. 

4.  Naial  bnmches. 

h5.  Carotid  artery  in  trmpoi^l  bone. 

6.  Kiddle  turbinate  bone. 

7.  Qicater  mperflcial  petrosal  nerrG 

joining  tlu  7th. 

8.  Ifsio-jHUtiQe  nerre  (rat). 

5.  CimubnnchorTidimi. 


11.  Fharj-Dgeal  Qi 

15.  Inferior  nasal  branehss. 
13.  Pterj^ideui  eitemus. 

11.  Antenor  or  rreat  palatine  DSt 

16.  Tensor  palsti. 

IS.  Middle  or  external  pslatina  M 

17.  Pssterior  palatine  nerre. 
19.  Lerator  ujati  (cat). 
21.  Fter^oSeiu  internos. 
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The  anterior  or  grecU  palaHne  nerve  (14)  descends  thitm^  the 
poflterior  palatine  canal  to  the  hard  palate,  where  it  foims  a  jvmetkm 
with  the  naso-palatine  nerre  passing  through  the  anterior  pakdne 
canal  (Fig.  224,  g).  Whilst  in  the  canal  the  nerve  giyes  off  u^nior 
wual  branches  to  the  inferior  turbinate  bone. 

The  middle  or  external  palatine  nerve  (16)  is  very  small,  and 
descends  to  the  soft  palate  and  tonsiL 

The  posterior  or  small  palatine  nerve  (17)  descends  through  a  small 
canal  behind  the  great  nerve,  and  is  distributed  to  the  soft  palate  and 
uvula,  supplying  the  levator  palati  and  the  azygos  uvulao  muscles,  i<. 
the  two  elevators  of  the  palate  (v.  otic  ganglion). 

3.  The  internal  branches  pass  through  the  spheno-palatine  foramen 
to  the  nose,  and  are  the  superior  nasal  and  the  naso-palatine  nerves. 
The  superior  nasal  branches  (4)  supply  the  macona  membrane  of  the 
unper  and  middle  turbinate  bones. 

The  naso-palatine  nerve  (8)  crosses  the  nasal  fossa  to  the  septum, 
along  which  it  passes  through  a  groove  in  the  vomer  to  tha  anterior 
palatine  canal.  In  the  canal  the  left  nerve  lies  in  front  of  the  naso- 
palatine arteries  and  the  right  behind  them,  and  both  descend  to  the 
front  of  the  hard  palate  to  unite  with  the  great  palatine  nerve. 
(Fig.  224,  e.) 

4.  The  posterior  branches  are  the  Vidian  and  the  pterygo-palatine 
nerves. 

The  Vidian  nerve  (3)  runs  through  the  Vidian  canal  in  the 
pterygoid  process,  and  divides  into  superficial  petrosal  and  carotid 
branches. 

The  superficial  petrosal  branch  (7)  pierces  the  cartilage  which  fiUs 
up  the  foramen  lacerum  medium  basis  cranii,  and  runs  in  a  groove 
on  the  surface  of  the  petrous  portion  of  the  temporal  bone  to  the 
hiatus  Fallopii,  through  which  it  passes  to  join  the  facial  nerve* 

The  carotid  branch  (9)  joins  the  sympathetic  plexus  upon  the 
internal  carotid  arterj. 

The  pterygo-palatine  or  pharyngeal  nerve  (ii)  is  very  small,  and 
passes  through  the  pterygo-palatine  canal  to  the  mucous  membrane 
of  the  upper  part  of  the  pharynx. 

The  Internal  ICaxillaiy  Artery  gives  off  the  following  faianehes 
in  the  epheno-maxillary  fossa :  the  descending  palatine,  Vidian, 
pterygo-palatine,  spheno-palatine,  and  infra-orbital,  the  last  of  which 
has  been  already  examined. 

1.  The  posterior  or  descending  palatine  artery  accompanies  the  great 
palatine  nerve  through  the  posterior  palatine  canaL  It  gives 
hnmches  to  the  soft  palate  and  uvula,  which  descend  throng  the 
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smaller  palatme  canals,  and  then  runs  forward  on  the  hard  palate 
ttupplying  it  and  anastomosing  with  the  nasal  or  spheno-palatine 
arteiy  at  the  anterior  palatine  canal. 

2.  The  Vidian  artery  accompanies  the  nerve  through  the  Vidian 
canal,  and  supplies  the  upper  paxt  of  the  pharynx  and  the  Eustachian 
tnbe. 

3.  The  pterygo-palatine  artery  is  very  small,  and  runs  backwards 
through  the  pterygo-palatine  canal. 

4.  The  ruual  or  tpheno-pakUine  artery  eoiters  the  nose  by  the 
spheno-palatine  foramen,  and  gives  branches  to  the  mucous-mem» 
brane  of  the  upper  part  of  the  cavity,  which  anastomose  with  th& 
anterior  and  posterior  ethmoidal  branches  of  the  ophthalmic  artery. 
The  naso-palatine  branch  runs  down  the  septmn  of  the  nose  with  the 
naso-palatine  nerve,  and  anastomoses  with  the  artery  of  the  septum 
from  the  feu^ial  trunk,  and  also  with  the  descending  palatine  artery 
through  the  anterior  palatine  canaL 

The  Otic  Qakquon. 

[If  the  part  is  not  too  much  decomposed,  the  otic  ganglion  mny  be 
exposed,  nom  within,  on  the  side  upon  which  the  internal  pteirgoid 
muscle  has  not  been  cut  away.  The  levator  palati  muscle  ana  the 
Eustachian  tube  are  to  be  carefully  removed,  when  upon  the  inner 
surface  of  the  pterygoid  muscle  will  be  found  the  nerve  to  that  muscle, 
which  if  traced  upwards  will  lead  to  the  ganglion.] 

The  Otic  Ganglion  (Fig.  226,  7)  (Arnold's)  is  a  minute  body 
lying  on  the  inner  surfjEice  of  the  third  division  of  the  fifth  nerve, 
and  especially  connected  with  the  branch  to  the  internal  pterygoid 
muscle.  Like  all  the  cranial  ganglia,  the  otic  has  motor,  sensory, 
and  sympathetic  roots;  the  motor  root  from  the  5th  nerve;  the 
sensory  roots  from  the  auriculo-temporal  nerve  and  frt)m  Jacobson's 
nerve,  by  means  of  a  small  superficial  petrosal  nerve  of  Arnold ; 
and  the  sympathetic  root  from  that  upon  the  middle  meningeal 
artery. 

The  otic  ganglion  gives  branches  to  two  muscles,  the  tensor 
t}anpani  and  the  circumflexus  or  tensor  palati,  i,e,  it  supplies  two 
tensors  as  Meckel's  ganglion  does  two  elevators. 

The  Ttmpandm. 

[If  the  tympanum  has  not  been  damaged  in  the  previous  dis- 
sections, an  attempt  may  be  made  to  trace  the  facial  nerve  through 
the  temporal  bone,  thus :  the  base  of  the  skull  being  turned  upwanl. 
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the  uw  is  to  be  earned  throogh  a  line  dtawn  from  the  Btrlo-mMbod 
fotamea  to  the  foramen  ovale.  By  thii  cut  the  vantf  ot  the 
tympanum  will  be  divided,  and  it  will  be  poaaibte  to  "■'"i~  iti 
walu  and  OB^cuk,  together  with  the  seventh  nerve  and  the  clurii 
tympanL] 

The  Tympanum  or  Ifiddla  Ear  (Fig.  SS6)  ie  an  inegoUi  az- 

fliiled  cavity,  which  may  be  conveniently  said  to  resemble  a  room,  - 

with  a  [laasage  (nieutuB  auditorius  extemus)  leading  to  it. 

The  ouier  wnll  of  the  chamber  is  formed  by  the  membrana  ^mpani, 

which  is  placed  obliqndy 

'''■  at  the  end  of  the  mcatw^ 

and     consists     of .  tfane 

layers,  epithelial,  SbtoOB 


Utt   1 


wall  corresponds  to  tile 
outer  wall  of  the  utdi- 
littU  ;  in  front,  is  the  Open- 
ing of  the  Eustachian 
tube,  with  the  epedal 
tube  for  the  tensor  tym- 
jiani  moscle  formed  by 
the  procesBOB  cochleaii- 
fonnis;  behind,  is  the 
opening  into  the  mastoid 
celU.  The  roof  of  the 
chamber  is  a  thin  portion  of  bone  separating  it  from  the  cavity  of 
the  cranium ;  the  floor  is  a  thicker  portion  corresponding  to  the 
jugular  fossa. 

The  inner  wall  is  the  moBt  important,  and  presents  the  ftdlowing 
points  for  examination  (Fig.  222)  :  (l)the/eiMtIra  oraliiin  whiditlie 
base  of  the  stapes  articulates  ;  below  this  (£)  the/encsfra  rotunda,  an 
opening  into  the  cochlea ;  anterior  to  tliosc  a  slight  eminence  groorad 


Arnold. 

7.  Otic  pmglioi 

8.  FuiMl  nerre 


9.  Chorda  Ij-mpuiL 

10.  Ucmbranji  tymiMmi. 

11.  Tciuar  paUti  muade. 

18.  Middle  meningMl  uteT. 
13,13.  lJngUHlam-e(5Ui). 
U.  Aorirulo-tcmporal  serTF. 

15.  Inferior  dtntml  nerve  (5th). 

16.  Pleiygoidem  eitemaa. 

17.  PtcrjKoidetu  iutcmui. 

18.  Internal  maxiliarT  111617. 
20, 20.  H>-)o-h;oid  nem. 
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by  nerves,  (3)  the  promontory  with  Jacobson's  nerve ;  and,  posterior 
to  the  fenestra  ovalis  and  fenestra  rotunda  and  dose  to  the  opening 
of  the  mastoid  cells,  (4)  the  pyramid^  a  conical  projection  of  bone 
pierced  at  the  top  by  a  small  hole,  through  whidb  the  «topM2uw 
muscle  works. 

The  Aqueduct  of  Fallopius,  or  canal  for  the  facial  nerve,  forms  a 
slight  projection  curving  behind  the  pyramid  and  above  the  fenestra 
ovalis,  and  may  be  opened  with  bone-forceps  in  the  part  which  has 
not  been  already  divided  with  the  saw.  It  extends  from  the  bottom 
of  the  meatus  auditorius  intemus  to  the  stylo-mastoid  foramen*  In 
the  upper  part  of  the  canal  is  the  intumescentia  gcmglioformit,  an 
enlargement  of  the  facial  nerve  at  the  point  where  it  is  joined  by  the 
great  petrosal  nerve  through  the  hiatus  Fallopii.  The  facial  nerve  in 
this  part  of  its  course  gives  off  a  minute  branch  to  the  stapedios 
muscle,  and  the  chorda  tympani. 

The  Chorda  Tympani  (Fig,  226,  9)  enters  the  tympanum  dose  to 
the  pyramid,  and  passes  forward,  between  the  handle  of  the  malleus 
and  the  long  process  of  the  incus,  to  an  opening  between  the  Qlas- 
serian  Assure  and  the  Eustachian  tube  (canal  of  Huguier),  by  which 
it  leaves  the  temporal  bone  to  join  the  gustatory  nerve< 

The  Ossicula  Auditus  (Fig.  226)  are  the  malleus,  incus,  and 
stapes. 

The  Malleus  (hammer)  (4)  consists  of  a  head,  neck,  handle 
(manubrium),  and  two  processes  (processus  gracilis  and  processus 
brevis).  The  head  articiQates  with  the  incus ;  the  manubrium  is  in- 
serted between  the  mucous  and  fibrous  layers  of  the  membrana  tym- 
pani ;  the  processus  gracilis  is  inserted  into  the  Qlasserian  fissure ; 
the  processus  brevis  gives  attachment  to  the  tensor  tympani  muscle. 

The  Incus  (anvil)  (6)  consists  of  a  body  and  two  processes.  The 
body  articulates  with  the  head  of  the  malleus  ;  the  short  process  is 
attached  to  the  margin  of  the  orifice  of  the  mastoid  cells ;  the  long 
process  is  nearly  parallel  to  the  handle  of  the  malleus,  and  has  at  its 
extremity  a  smsill  nodule  of  bone,  the  os  orbicularcy  which  in  the  foetus 
is  separate,  but  becomes  united  in  adult  life  and  articulates  with  the 
stapes. 

The  Stapes  (stirrup)  is  articulated  by  its  head  with  the  long  process 
of  the  incus,  and  at  right  angles  to  it.  The  base  (at  which  the  two 
crura  unite)  is  attached  to  the  fenestra  ovalis ;  the  neck  gives  attach- 
ment to  the  small  stapedius  muscle. 

The  Muscles  of  the  Tympanum  are  three  in  number,  viz.,  the 
tensor  tympani,  laxator  tympani,  and  stapedius ;  but  some  anatomiste 
add  a  fourUi,  the  laxator  tympani  minor. 

1  ^ 
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The  Tensor  Tympanx  (Fig.  226,  2}  arua  from  the  under  BQi&oe  of 
the  apex  of  the  petrous  portion  of  the  temporal  bone  and  from  the 
EuBtachian  tube,  and  runs  backwards  in  a  distinct  canal  formed  by 
the  processus  cochleariformis,  to  be  imerUd  into  the  root  of  the 
handle  and  the  processus  brevis  of  the  malleus.  It  is  supplied  by  a 
branch  from  the  otic  ganglion. 

The  Laxator  Tympani  arises  from  the  under  surface  of  the  spine  of 
the  sphenoid  bone  and  from  the  Eustachian  tube,  and  entering  the 
^rmpanum  through  the  Qlasserian  fissure  is  inserted  into  the  neck  of 
the  malleus.    It  is  supplied  by  a  branch  from  the  chorda  tympani. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and  emerges 
from  its  apex  to  be  inserted  into  the  neck  of  the  stapes.  It  is  supplisi 
by  a  branch  of  the  facial  nerve. 

The  Laxator  Tympani  Minor  arises  from  the  upper  margin  of  the 
meatus  extemus,  and  is  insert^  into  the  handle  and  processus  breris 
of  the  malleus.     It  is  regarded  as  a  ligament  by  many  anatomists 

The  Tongue. 

[The  tongue  and  larynx  wliich  were  laid  aside  are  to  be  examined 
without  separating  them.  The  branches  of  nerves  and  the  several 
muscles  wnich  were  necessarily  divided  in  removing  the  tongue,  are 
to  be  identified  before  the  examination  of  the  oigan  itself  is  pro<»eded 
with.] 

The  Tongue  (Fig.  227)  is  connected  with  the  os  hyoides  by  mus- 
cular fibres,  and  by  a  membrane  (hyo-glossal)  which  is  deeply  placed 
between  the  muscles.  On  its  under  surface  and  sides  will  be  found 
the  attachments  of  the  extrinsic  muscles  of  the  tongue,  viz.,  the  hyo- 
gloesus,  stylo-glossus,  palato-glossus,  and  superior  constrictor  (glosso- 
phoryngeus) ;  and  close  to  the  median  line  will  be  seen  the  large 
genio-hyo-glossus  of  each  side. 

All  the  anterior  part  of  the  dorsum  of  the  tongue  is  covered  by 
papill88,  but  behind  a  Y-shaped  row  of  huge  (circumvallate)  papiUs 
the  surface  only  presents  the  orifices  of  numerous  mucous  glands  and 
follicles. 

The  PapillsB  (Fig.  227)  of  the  tongue  are  of  three  kinds,  the  Cir^ 
cumvallate»  Fungiform,  and  Filiform  or  ConicaL 

The  papiUas  circumvallatce  (5)  are  from  eight  to  fifteen  in  number, 
and  are  arranged  in  two  oblique  rows  which  meet  at  the/onime» 
ccecum,  a  deep  mucous  follicle.  Each  papilla  is  surrounded  by  a 
fossa,  and  is  covered  on  its  free  surface  with  secondary  papillsB.  The 
circumvallate  papilhe  are  the  special  organs  of  taste,  and  are  supplied 
hy  the  glosso-pharyngeal  nerve. 
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Fig.  287. 


The  papilia  fungifomui  are  scattered  over  the  tongue,  but  pai^ 
ticulaily  at  Uie  tip  and  aides.  They  are  globular  in  form  «nd  have 
ttlendei  attachm^ta  to  the  surface  of  the  tongue  ;  they  are  of  a  dark 
xeJ  colour  and  are  covered  with  secondary  papillM. 

The  papiiia  arnica  and  jiiifornit*  exist  all  over  the  tongue,  but 
flre  most  extensively  developed  at  the  tip.  The  conical  papilla 
ate.  covered  with  ndnuta  secondary  papilke, 
iuid  the  filifonu  ore  prolonged  into  thread- 
like processes  which  in  the  camivoia  are 
developed  into  spines. 

The  orifices  of  niucoue  follicles  may  be 
found  among  the  pnpillie  on  the  donum 
of  the  toi^e,  and  behind  the  papilla 
drcumvaltat(t  are  DUiuecous  componnd 
mcemose  Lngual  glands  which  lubricate 
the  postenor  portion  of  the  organ. 

Beneath  the  mucous  membrane  is  a 
tibrouB  layer  or  conon,  which  gives  attach 
inent  to  many  of  the  muscular  fibres  In 
the  centre  of  the  tongue  and  dividing  it 
into  two  sjmmetncal  halves  is  a  fibrous 
septum,  Uie  existence  of  which  is  marked 
by  a  rapht  m  the  median  line. 

The  Intrituic  Kusclea  an.  tlie  Lin 
goabs  Superior  theLiDguaUsTrans^ersua, 
and  the  Lmgualis  Inferior 

The   Linguali*  Superior   extends  along  ^ 

the  surface  of  the  tongue  immediately  beneath  the  mucous  mem> 
brane,  being  connected  with  the  eeptuni  internally. 

The  Lingaalii  Traiuvertui  constitutes  the  chief  bulk  of  the  tODgue, 
and  is  placed  beneath  the  liugualig  superior.  Its  fibres  are  attached 
to  the  median  aeptum  and  pass  outwards  to  the  mucous  membrane, 
j;iving  passage  to  the  ascending  fibres  of  the  lingualis  inferior. 


Fig.  227.— The  tongue  will 
m  of  tho 


1.  The  nph^,  ... 

loDfue,  u  in  tha  figure. 

"2,  3.  Lobes  of  the  tongue ;  Hit 
rounded  eminence*  on  thii  part, 
and  near  its  tip.  ere  (hepapLllfl) 
funpfomiM.  The  Mnaller  pn- 
pillie, among  which  the  former 
are  dlipened,  are  the  pipiUu- 
coDiea  and  flUforme*. 

S.  Tipoflhetoncue. 


Is  papilliD  (from  Wilson) , 
«  4.  Iti  (idea. 
5.  The  V-ehqied  row  of  pallia 

llucoua  glands  of  the  root  of  flw 
tongue. 

8.  Epigloltia. 

9.  Frana  epiglottidiL 
10.  Greater 

hfoidci. 


»  of   the   oa 
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The  Lingualis  Inferior  is  to  be  seen  on  the  under  surface  of  the 
tongae  by  removing  the  hyo-glossus.  It  is  laiger  than  the  lingoalis 
superior,  and  extends  along  the  under  surface  of  the  tongue,  giving 
ascending  fibres  which  pass  between  those  of  the  transverse  muscle, 
and  being  closely  connected  with  the  stylo-glossus  muscle. 

Glands  of  the  Frcenum  (Blandin). — By  removing  the  mucous  mem- 
brane on  the  under  surface  of  the  tongue  near  the  tip^  a  couple  of 
oval  glands  may  be  seen.  They  are  similar  in  structure  to  the  sub- 
lingual glands  although  distinct  from  them,  and  are  sometimes 
united  in  front,  forming  a  single  mass  of  an  arched  form  (Deville). 

The  Venres  (Fig.  195)  of  the  tongue  have  been  already  examined 
but  may  now  be  followed  out  minutely.  They  are  the  Hypogloual 
nerve  (9th)  to  the  muscular  structure  of  the  tongue ;  the  Lingual 
nerve  (5ih)  to  the  fungiform  and  filiform  papilla)  on  the  dorsum  and 
apex  of  the  tongue  ;  the  Glosso-pharyngeal  nerve  (8th)  to  the  circnm- 
vallate  papillse  at  the  base  of  the  tongue  and  to  the  surface  behind 
them. 

The  Laryxx. 

The  X«arynx  or  organ  of  voice  is  closely  connected  with  the  hyoid 
bone  and  tongue.  On  tmcing  tlie  mucous  membrane  from  the 
dorsum  of  the  tongue,  it  will  be  found  to  form  three  little  yhsna 
between  the  base  of  that  organ  and  the  prominent  cartilage  of  the 
epiglottis ;  these  are  the  gUmo-epiglottidean  folds  (Fig.  227,  9).  After 
being  reflected  over  the  epiglottis,  the  mucous  membrane  forms  the 
two  arytem(hepiglott%dean  folds,  which  bound  the  superior  aperture 
of  the  larynx  ;  and  is  then  carried  to  the  interior  of  the  larynx  and 
over  its  posterior  surface  into  the  oosophagus. 

The  Superior  Aperture  of  the  Laryxix  (Fig.  220)  is  bounded 
in  front  by  the  epiglottis,  behind  by  the  arytsenoid  cartilages,  and  on 
each  side  by  the  aryteeno-epiglottidean  folds.  On  looking  through 
it  the  Qlottis  or  Eima  Glottidis  will  be  seen,  t.6.,  the  space  between 
the  two  inferior  or  true  vocal  cords,  which  varies  from  a  mere  chink 
to  a  triangular  aperture  with  the  apex  forwards,  according  to  the 
movements  of  the  arytenoid  cartilages.  Above  the  tnie  vocal  cords 
will  be  seen  the  less  distinct  false  cords,  and  through  the  glottis  may 
be  seen  the  interior  of  the  trachea.  This  view  of  the  parts  deservea 
eipecial  notice,  as  it  is  exactly  that  which  is  seen  reversed  when 
reflected  in  the  ]ar3mgoscope. 

[The  larynx  is  to  be  fastened  upon  a  table  by  driving  a  nail  or  pin 
through  the  tongue  and  putting  the  trachea  on  the  stretch  with 
hooks,  the  anterior  surface  being  exposed ;  the  extrinsic  muscles  of 


INTRINSIC  MUSCLES  OF  LABTNX.  487 

the  hajxix,  the  stemo-h; old,  ttemo-thyroid,  thyro-hjoid,  And  inferiw 
coiutiictoT  of  the  phatynz,  aie  then  to  be  caiefullT  removed  withont 
injuring  the  crico-tbTiotd  mugcle  or  the  external  kryngeal  nerve.] 

Xatriiuic  Kiuclas  of  the  ZiaiTnx. 

The  Crico-thyroid  Kuacle  (Fig.  SOT,  zz)  ia  placed  on  each  lide 
of  the  crico-thjroiil  memhraue  and  ie  tomewhat  triaagnhir  in  ahap^ 
being  narrow  below  and  expanded  above.  It  arUt*  from  an.  oral 
surface  on  the  side  of  the  cricoid  cartilage,  and  aacendB  to  be  inMrlai 
into  the  poBtcrior  part  of  the  lower  bonier  and  into  the  inferioi 
coma  of  the  thyroid  cartilloge.  It  U  aii^lUil  bj  the  external 
larfngeal  branch  of  the  superior  laryngeal  nerve, 

[The  preparation  is  to  be  turned  over  and  the  mucous  membrane 
ia  to  be  dissected  off  the  hack  of  the  larynx,  the  remnant  of  thfa 
ccaophacua  being  removed,  The  crico-arvtosnoidei  postici  mnsdeaon 
the  Dock  of  the  cricoid  cartilage  are  readily  directed ;  but  in  order  to 
clean  the  cro«a-fibres  of  the  aiylsnoideua  it  will  be  neceeaary  to  ovm<- 
<listend  the  larynx  so  afl  to  stretch  the  muscle ;  and  this  may  be  moat 
readily  done  by  the  finger  of  on  aaaiatant.] 

The  ArTtEenoideua  (Fig.  238,  6)  is  an  example  of  a  single  miudle 
in  the  median  line,  its  fibres  croesing  one  another  and  being  eqnaOjr 
distribnted  on  each  side.  It  occupies  the  concave  posterior  snifaees  of 
the  two  aiytffinold  caitilagee,  the  fibres  paswng 
from  one  to  the  other,  and  being  divisible  into 
sapeiticial  and  deep  layers.  The  snperficial 
fibres  cross  oblig^uely  from  the  apex  of  one  carti- 
lage to  tlie  base  of  the  other,  and  vice  vert^,  so  as 
to  fonn  an  X,  whilst  the  deeper  fibiea  pass 
tiansvenely  beneath  them.  The  arj'tceDoideus 
is  nipplud  by  both  the  superior  and  the  inferior 
laryngeal  nerves. 

The  Crico-Arytsetioideiu  Foaticua  (Fig. 
228,  7)  ariMt  trom  the  posterior  snrfiice  of  the 
cricoid  cartilage  on  one  side  of  the  median  ridge, 
and  its  fibres  pass  obliquely  upwards  and  out- 
wards to  be  iiuerted  on  the  posterior  aspect  of 
the  prominent  outer  angle  of  the  base  of  the  aiyttenoid  caitilag& 
It  ia  tiq>]ilied  by  the  inferior  laryngeal  nerve. 

Fig.  228.— Pi»l«ior  view  of  the  kiyni  (from  ■Wilmi). 

1.  Thvnud  cartilage,  right  ala.  S.  Arj-tKDoldnii    moicle,   conBitiaK 

2.  Atceailjng  noma.  of  oblique  and  truurena  tuh- 

3.  l)oc«nding  comu.  riculi. 

4.  Criroid  cartilaga.  7-  CiietMurticnoidei  postici  mosnlesi 
i,6.  Ary tiFiiaid  cartilagn.  8.  iipigktS*. 
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[To  see  the  crico-uytunoidena  latenilu  and  the  thno-ftryteenoideni 
muadee,  the  superior  and  inferior  comna  of  one  half  of  the  UiTTOid 
CMtilage  ahoiild  be  cut  throngh  and  the  oU  drawn  forward,  any  tusae 
heine  detached  from  its  inner  aurfnce  to  within  a  quaiter  of  an  inch 
of  the  median  line.  A  vertical  cut  is  then  to  be  made  throogh  it 
there  with  stronK  BcisHon  or  the  hone-forcepa,  and  the  piece  is  to  be 
removed.  The  larynx  being  distended  as  before,  the  musclei  can  be 
resdily  dissected.] 

The  Orico-Aiytsenoideua  lAteralia  (Fig.  229,  6]  arita  &om  the 
npper  bolder  of  the  side  of  the  cricoid  cartilage,  and  its  fibres  pa» 
obliquely  npwaids  and  backwards  to  be  in^rUd  into  the  anterior 
aspect  of  the  prominent  outer  angle  of  the  base 
of  the  arytranoid  cartilage.  This  muscle  is  al- 
ways more  or  leis  closely  connected  with  the 
thyro-arytmnoidcus,  which  is  above,  and  it  is 
lujiplied  by  the  inferior  laryngeal  nerve. 

The  Tltyro-Ar7t»noid6n«  (Fig.  229,  7)  ha» 
a  mote  horizontal  direction  than  the  preceding 
muscle.  It  ai-i$ea  from  the  receding  angle  of  the 
thyroid  cartilage  immediately  external  to  the 
inferior  or  tnie  vocal  cord,  and  reaches  down  to 
the  crico-thyroid  membmne,  to  wliich  some  of 
its  fibres  are  attached.  It  passes  backwards,  the 
upper  fibres  being  more  oblique  than  the  lower 
ones,  to  be  imtrted  into  the  anterior  border  of  the 
acytnnoid  cartil^e  external  to  the  attachments  of  the  vocal  coTd«. 
It  is  m^^itd  by  the  inferior  laryngeal  nen-e. 

rlf  a  second  loryni:  can  be  procured,  a  very  satisfactory  nay  of 
seeing  the  thyro-arytamoid  muscles  is  to  cut  the  thyroid  cartilage 
hoiiiraitally  at  the  level  of  the  true  vocal  conls,  when  the  muscles 
can  he  readily  displayed  immediately  outside  them.] 

Above  the  preceding  muscles  a  few  muscular  libreH  may  be  traceil 
to  the  epiglottis  from  botli  the  thyroid  and  the  arytienoid  cartilages. 
These  are  the  thijro-epi'jlottiikiu  and  the  anjlmno-tpigloUideiui,  or  the 
two  sets  of  fibres  have  been  considered  as  one  muscle  under  the  name 
sf  Ihyro-argtitjuhrpuilottuleui,     The  upper  muscle  is  contained  in  the 

,  IP  Bla  of  Oic  thyroid  cartilngr  rcinorcd 
(from  Wilson). 

1,  Loft  Ilia  of  th)-roid  i^rtllagr.  6,  Cri™-iirjttt>noiJeiu  latenili*. 

3.  Kicht  arjticnoid  caililngp.  7.  ThjTO-nrjtn>noideu«. 

S.  Cwniculum  Inrj-ngiB.  8.  Cni-n-thyniid  iiifnbranr, 

i.  Cricoid  cutilage.  'i.  One  half  ofthc  epigloUi*. 
A  Cn(«-aryticiiotdeuspw^-iumaK\*.      Vi.  Xl^^r  fut  at  ttathen. 
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ftrytseno-epiglottidean  fold  of  mucous  membrane :  the  lower  one 
spreads  oyer  the  mucous  pouch  of  the  laiynz  and  was  tenned  com* 
preuor  ioeeuli  laryngis  by  Mr.  Hilton. 

Actions  of  the  I«aryngeal  Muscles. 

The  cartilages  are  moved  upon  one  another  by  the  several  muscles, 
producing  an  e£fect  upon  either  the  tension  of  the  vocal  cords  or  the 
size  of  the  opening  between  them — ^the  glottis. 

The  Crico-thyroidei  draw  the  thyroid  cartilage  downward  on  the 
cricoid  cartilage,  and  thus  tighten  the  vocal  cords. 

The  TkyriHinjtcenoidei  being  parallel  to,  and  attached  to  the  same 
points  as,  the  vocal  cords,  must  necessarily  by  their  contraction 
approximate  the  points  of  attachment,  and  so  relax  the  cords. 

The  Cric(Mirytancidei  postici  swing  the  arytsenoid  cartilages  out- 
wards, and  thus  dilate  the  glottis ;  as  can  be  easily  shown  by  making 
traction  upon  the  two  muscles  simultaneously  with  the  points  of  a 
pair  of  forceps. 

The  Orico^arytcenoidei  laterales  are  antagonists  to  the  postici  and 
bring  the  aryta)noid  cartilages  back  to  their  old  positions,  and  after- 
wards approximate  them,  thus  narrowing  the  glottis. 

The  ArytcBnoideus  draws  the  arytsenoid  cartilages  together,  and 
thus  (according  to  Mr.  Bishop)  narrows  the  glottis ;  but  it  may  be 
doubted  whether  the  superficial  fibres  which  are  inserted  farthest  out 
would  not  swing  the  cartilages  upon  their  axes  and  thus  widen  the 
glottis. 

[A  side  view  of  the  interior  of  the  larynx  is  now  to  be  obtained  by 
cutting  away  the  crico-arytsenoideus  lateralis  with  the  vocal  cords  and 
mucous  membrane  of  the  same  side,  but  the  cricoid  cartilage  is  to  be 
left  eutirOk] 

On  a  Side-view  (Fig.  230)  of  the  interior  of  the  larynx  will  be 
seen  the  horizontal  projections  of  the  mucous  membrane  formed  by 
the  superior  and  inferior  vocal  cords  beneath  it.  Between  the  two 
cords  is  the  cavity  of  the  ventricle  of  the  larynx,  and  from  the  front 
of  this  a  probe  can  be  carried  into  the  laryTigeal  pouch  or  tacculus 
laryiuji$,  which  projects  upward  between  the  upi)er  cord  and  the 
thyroid  cartilage.  The  mucous  membrane  is  continued  from  the 
ventricle  into  the  sac,  in  which  it  is  provided  with  numerous  mucous 
(glands. 

[The  mucous  membrane  is  to  be  dissected  from  the  vocal  cords  and 
their  attachments  are  to  be  clearly  shown.] 

The  Vocal  Cords  or  Thyro-arytsenoid  Ligaments  (Fig.  230^ 
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Fig.  230. 


■le  four  in  nnniber,  two  on  eaeli  side  of  the  Urynx,  the  inferior  pair, 
or  Aorda  vocaU*  being  composed  of  yellow  or  elastic  tibioiu  dssiie. 

The  f  up«rior  ligament  or  faUe  cord  (A)  ha*  an  arched  ditection,  and 
»  much  more  slender  than  the  inferior  ligament  It  ia  attached  in 
front  to  the  receding  angle  of  the  thyroid  cartilage,  and  behind  to  the 
projection  on  the  upper  part  of  the  front  of  the  aijtnnoid  csitil^e. 
The  inferior  ligamxnt  or  true  card  (t) 
is  horizontal  in  direction,  being  attached 
in  fixint  to  the  receding  angle  of  the 
thyroid  cartilage  below  the  anpoior 
ligament,  and  behind  \a  the  prDmineat 
anterior  angle  of  the  base  of  the  aiytc- 
noid  cartilage.  The  interral  between 
the  two  true  tocoI  cords  is  the  rtma 
gloUidit. 

The  Arteries  of  the  larynx  are  de- 
rived &om  the  superior  and  infeoor 
tliytoid  arteries. 

The  mperim  laryngeal  arltry,  derived 
from  tlie  auperiot  th}Toid,  enten  the 
larynx  through  the  thyro-hyoid  mem- 
brane, and  divides  into  ascending  and 
descending  branches  which  su[^ly  the 
muscles  and  mucous  membrane. 

The  inferior  largnrjeat  artery,  derived 
from  the  inferior  thyroid  artery,  reaches 
the  back  of  the  cricoid  cartilage  and  anastomoses  with  llie  superior 
artery. 

Fig.  330.— Vertical  longitudinBl  lection  of  the  laryni,  Bhowin  j  iti  li$uiienti 
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4.  Ala  of  the  thyroid  cartilago. 
6.  Bapenor  comu. 

6.  Infariar  oomu. 

7.  Pomum  AdamL 

8.  8.  Thyro-hjoid  membrano. 

9.  l£kttril  thjTo-hjtoA  ligameDt. 
«■  Epiglottii. 


£piglottu. 

Hfo-epiglottideiiii  lie 

e.  ThJTo-eiiiplotlidean  L„ 

rf.  Arybenoid  cutilagc;  inner  nirfiue. 


licameDt. 

in  ligRment. 


I.  Outer  uikIc  •>[  base  a 
cutilage. 
X  Cenkulim  laiyn^ 


■Wil»n). 

Cuneifoim  cartitagf . 


ir  chorda  cocaiia ;  the  eUJptkal 
qwce  between  the  two  Uijti>> 
arytenoid    li^menta    ia    tba 

ventricle  of  the  Ur)'iiK. 
i.  Cricoid  eartibge. 
/■  Lateral  portioD  of  the  crico-thptdd 

membrane  ■ 

II.  Upper  ring  of  trachea. 

0.  Section    of    iitbmiu    of   thyroid 

p,  p.  um^r  glmdolai  thyroidaa. 
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The  Nerves  (Fig.  208)  of  the  larynx  are  the  superior  and  the 
inferior  (or  recurrent)  branches  of  the  pneumogastric 

The  mperior  laryngeal  nerve  (9)  has  been  seen  to  give  a  bzanch 
(external  laryngeal)  to  the  crico-thyroid  muscle,  and  then  to  pierce 
the  thyro-hyoid  membrane  with  the  superior  laryngeal  artery.  It 
supplies  the  mucous  membrane  of  the  larynx  aud  back  of  the  tongue, 
and  gives  a  branch  to  the  aryteenoideus  muscle,  besides  a  communi- 
cating branch  to  the  inferior  laryngeal  nerve. 

The  inferior  ox  recurrent  nerve  (21)  is  the  motor  nerve  of  the  larynx, 
and  has  been  seen  to  take  a  different  course  on  the  two  sides,  winding 
around  the  subclavian  artery  on  the  right,  and  around  the  aorta  on 
the  left  side,  but  in  the  larynx  the  nerves  have  similar  distributions. 
Each  nerve  running  up  the  side  of  the  trachea  passes  beneath  the 
border  of  the  inferior  constrictor  of  the  pharynx  and  beneath  the  ala 
of  the  thyroid  cartilage,  to  end  in  branches  to  the  muscles  of  the 
larynx.  It  supplies  al  the  muscles  of  the  larynx  except  the  crico- 
thyroid, and  thus  one  muscle,  the  arytsenoideus,  is  supplied  from  two 
sources,  though  it  is  doubtful  whether  the  superior  nerve  does  not 
perforate  the  arytsenoideus  without  supplying  it,  in  order  to  reach 
the  mucous  membrane. 

[In  order  to  see  the  ligaments  which  bind  the  several  parts  of  the 
larynx  together,  it  will  be  necessary  to  remove  cautiously  all  the 
muscular  nbres  and  mucous  membrane.] 

The  Thyro-hyoid  Ligament  (Fig.  230,  8)  connects  the  upper 
border  of  the  thyroid  cartilage  with  the  hyoid  bone.  It  is  composed 
of  yellow  elastic  tissue,  and  may  be  divided  into  a  central  portion  or 
membrane,  and  two  rounded  lateral  portions  (9)  which  pass  from  the 
great  comu  of  the  hyoid  bone  to  the  superior  comu  of  the  thyroid 
cartilage,  and  in  which  a  nodule  of  cartilage  is  often  developed.  The 
thyio-hyoid  membrane  is  perforated  by  the  superior  laryngeal  nerve 
and  artery. 

The  Crico-thyroid  Membrane  or  Ligament  (Fig.  230, 1,  m)  is 
composed  of  elastic  tissue,  and  passes  between  the  borders  of  the 
cricoid  and  thyroid  cartilages  in  the  median  line,  but  at  the  sides 
is  prolonged  to  the  inferior  vocal  cords,  with  which  it  is  incorporated. 

The  Crico-tracheal  Ligament  is  between  the  lower  border  of 
the  cricoid  cartilage  and  the  upper  ring  of  the  trachea,  and  is  a  simple 
membrane  like  that  between  the  several  rings  of  the  trachea. 

Capsular  Ligaments  surround  the  articular  extremities  of  the 
cartilages,  which  are  also  furnished  with  synovial  membranes.  These 
exist  in  the  articulations  between  the  cricoid  and  the  inferior  oomaa 


44S 


THE  LABTHX. 


of  the  thyroid  eartilage ;  and  between  the  etieoid  and  the  boMs  of  the 

two  trnjtanoid  earlilages. 

The  Thyro-epiglottidean  Xiffftmont  (Fig.  230,  c)  connecta  the 

_  lower  border  of  the  epiKlot& 

^  with  the  bsck  of  the  thyiwd 

cartilage,  oppoute  the  notch  in 

itB  tipper  hordei. 

The  HTo-apiglottidMB 
IdgMnent  (Fig.  330,  b)  ia  ■ 
bend  of  yellow  elastic  timoe 
pasBing  between  the  apei  of  tho 
epiglottis  and  the  upper  border 
of  the  hyoid  bone. 
Oartilagee  of  the  Imtjux. 

[The  large  cartilages  of  the 
liujnx,  viz.  tliB  thyroid,  cric(»d, 
tno  arytienoid,  and  the  cartilage 
of  the  tpiglottia,  are  readily  ie< 
cognuinl,  but  two  pairs  of  mmnte 
cartilages,  the  coi'nicala  l»>j«igi< 
and  till  cuneiform  cartilages,  aie 
to  be  looked  for  in  the  aiytnno- 
epiglottideao  folds  of  macons 
membrane.] 

The  Thyroid  OartUkge  (Fig. 
SS8,  I )  (fivptit  tliot,  like  ■  shield) 
is  the  largest  cartilage  of  the 
larynx,  cmd  consiats  of  two  halvw 
or  ata,  which  meet  at  an  angle 
in  ttoni  and  form  tlie  jonmm  A  lamt.  Each  ala  is  quadrilateral  in 
shape,  nnd  has  a  lounded  poatenoi  bonier  into  which  the  stylo- 
phaijngeua  aud  jwlato  pliarjngeiia  niundes  ore  inserted,  and  which 
i»  prolonged  into  a  attperior  and.  nn  tnfenar  curmi.  The  Biijierior 
comu  11  the  louj,er  of  the  two  and  la  non  articular,  but  the  iiderior 
comu  has  been  seen  to  nrticu'ate  with  the  cricoid  cartilage,  and  to  give 
attachment  to  the  criLO  thyroid  muei.te 


Fig.  231.-Vcrtic.-U  transv. 

1.  Pspitlo  circumTdtlatiF. 
3.  Tamil. 

3.  B]-oid  bone. 

4.  Taraincn  f.Tcum. 
4.  Thrreid  cnctilAge. 
S.  £pi;Iottij. 


nsc  toction  of  larj-nx  with  tonsue  Jfroii 
College  ^[aMUin]. 

7.  Cricoid  cartilngr. 

8.  Superior  voral  conl. 

9.  Thyroid  bodj-. 
10.  tiaccului  iBryngif. 
12.  Infarioi  rocil  cotd. 
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On  the  side  of  tlie  ala  is  an  oblique  ridge,  extending  from  a  tubeTcle- 
at  the  root  of  the  superior  comu  to  another  tubercle  about  the  middle 
of  the  lower  border  of  the  cartilage.  The  ridge  gives  attachment  ta 
the  stemo-thyroid  and  thyro-hyoid  muscles,  and  the  surface  behind  it 
to  the  inferior  constrictor  of  the  phaiynx.  The  inner  surfaces  of  the- 
alsB  are  smooth,  and  in  the  receding  angle  formed  by  their  junction 
seven  structures  are  attached,  viz.  the  thyro-epiglottidean  Hgament^ 
the  two  pairs  of  thyro-arytsonoid  ligaments  (false  and  true  vocal 
cords),  and  the  two  thyro-arytsdnoid  muscles,  just  external  to  the- 
inferior  ligaments  or  true  cords  (Fig.  230). 

The  Cricoid  Cartilagre  (Fig.  229,  4)  (xptKor  cidor,  like  a  ring)  is  a 
ring  of  cartilage,  shallow  in  front  (where  it  has  been  seen  to  be  con- 
nected with  the  thyroid  cartilage  by  a  membrane,  and  has  the  crico^ 
thyroideus  attached  to  its  surface),  but  deep  behind,  where  it  fills  up 
a  part  of  the  space  left  between  the  posterior  borders  of  the  thyroid. 
The  upper  border  of  the  deep  portion  presents  two  oval  articular 
surfaces  for  the  aryto^noid  cartilages,  external  to  which  are  the  origins 
of  the  crico-arytconoidei  laterales. 

On  each  side  and  near  the  lower  border  of  the  cartilage  are  two 
small  facets  for  articulation  with  the  inferior  comua  of  the  thyroid 
cartilage.  The  posterior  surface  is  divided  in  the  middle  line  by  a 
vertical  ridge,  to  which  some  of  the  fibres  of  the  oesophagus  are 
attached,  the  concave  surface  on  each  side  giviug  origin  to  the  crico- 
aiytsenoidei  postici  muscles. 

The  Axytasnoid  Cartilages  (Fig.  230,  d)  {apimuva,  a  pitcher*)  are 
two  in  number,  and  are  of  a  pyramidal  shape.  The  base  of  each 
cartilage  is  triangular,  and  articulates  with  the  upper  border  of  the 
cricoid  cartilage  ;  its  anterior  angle  gives  attachment  to  the  true  vocal 
cord,  and  its  external  angle  to  the  crico-arytaenoideus  posticus  and 
crico-arytsenoideus  lateralis. 

The  apex  is  cun^ed  backwanls  and  inwards,  and  is  surmounted  by 
the  comiculum  laryngis.  The  posterior  surface  of  the  cartilage  i^ 
concave,  and  gives  attachment  to  the  nrytxenoideus  muscle ;  the 
anterior  surface  presents  a  small  tubercle  for  the  attachment  of  the 
false  vocal  cord,  and  also  gives  attachment  to  the  thjTo-arytflenoideus 
muscle ;  the  internal  suriace  is  smooth,  and  covered  with  mucous^ 
membrane. 

The  Comicula  Laryngis  or  Cartilages  of  Santorixii  (Fig. 

^  This  derivation  has  reference  to  the  appearance  of  both  cartilages  taken 
together  and  covered  by  mucous  membrane.  In  animals,  which  were  the- 
princinal  subjects  of  dissection  among  the  ancients,  the  opening  of  the  larynx, 
with  the  anrtenoid  cartilages^  bean  a  curious  resemblance  to  the  mouth  of  n 
pitcher  witn  a  large  spout  (Wilson). 
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230,/)  arc  two  amoU  conical  cartilagw  connected  with  the  aiucM  of 
the  arytenoid  cartilages  and  witli  the  ar7tteiio-«piglottid«aii  loldL 
Thejr  are  corapoeed  of  yellow  fibro-cartilage. 

The  Cnneiform  Cartila^s  ox  C«rtilKfe>  of  "WrUtb^Tg  (Fi^ 
830,  g)  are  two  small  bodies  foimd  in  the  aiytEeno-epiglotttdeui  fold* 
of  mucouB  membrane,  and  are  sometimes  wanting.  They  an  cam- 
posed  of  yellow  fibro-caitilage. 

The  ^piglottu  (Fig.  230,  a)  is  composed  of  yellow  fibro-cartOage, 
shaped  like  a  cordate  leaf,  and  has  been  seen  to  be  connected  with 
tlie  thyroid  cartilage  and  the  hyoid  bone.  It  is  covered  with  mneoos 
membrane,  upon  removing  which  it  will  be  found  to  be  perioialed, 
«special1y  in  the  posterior  aspect,  by  numerous  holes,  in  whkh 
mucous  glands  are  lodged. 

The  large  cartilages  of  ttie  larynx  are  very  apt  to  undergo  calcaraon 
degenemiion  in  advanced  life,  and  the  epiglottis  is  not  uD&eqnaitlj 
thickened  by  dii^iisc  or  injured  by  ulceiation. 

LlOAMENTS   OP  THE  VbBTEBK£. 

[The  ligaments  of  tlic  spinal  column  ore  to  be  eiamined  hj  re- 
moving all  the  remaining  muscular  fibres.] 

The  Ligaments  of  the  Bodia  of  the  vertebrw  are— 1,  the  Anterior 
Common  Ligament ;  2,  tlie  Posterior  Common  Ligament ;  and  3,  the 
Intervertebral  Substance  or  Fibro-cartilage. 
The  Anterior  Common  Idgament  (Fig.  23S,  i)  is  a  brood  band 
of  fibres  citecdiiig  down  the  &ont  of  the 
Tertcbrol  column  from  the    axis  to  the 
sacrum.    The  fibres  ore  attached  princi- 
pally to  the  intervertebral  substances,  and 
only   slightly    to  the   upper    and    lower 
margins  of  the  vertebne  ;  the  deep  fibres 
passing  between  the  adjacent  bones,  but 
the    superficial    crossing    three    or    more 
vertebra.    The    ligament  when    divided 
will  be  seen  to  be  thicker  opposite  the 
bodies  of  the  vertebne  tlian  on  the  inter- 

— Antfiiar  lieammt  of  the  vertebis,  and  ligiuiii.'nti  of  the  ribs 

(from  Wibon). 

D  ligament.  4.  IntemiiiruUr  ligameot  romiectiiis 

a,  .Anterior  coew-vmebral  or  ilelkle  the  haul  of  the  rib  to  tlie  in- 

liKBmenl.  terrcrtebral      subitanee,      and 

S.  ^nlenor  coato-tnuisvcne  ligoment.  xcpaiating   the    two   •jnoriil 

membianes  of  thi>  uliculatiMi. 


Fig.  232. 


Fig.  232.- 
.  Anterior  ct 
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\-eitebraI  rabstonceB ;  and  it  ia  broader  in  the  lumbar  than  in  the 
cerrical  i^on. 

pTo  see  the  posterior  commoa  ligament  it  will  be  necessaiy  to 
remove  the  spii^  conl,  if  this  has  not  been  already  done,  aa  follows : 
the  saw  ia  to  be  apfilied  over  the  pedicles  of,  aay,  six  dorsal  vertebne, 
and  these  being  divided  on  each  aide,  the  remains  of  the  spinal  cotd 
can  be  removed^  when  the  posterior  ligaments  will  be  seen  on  the 
backs  of  the  bodies  of  the  vertebne  ;  and  the  ligementa  subflava  can 
be  dissected  apon  the  vertebral  arches  which  have  been  removed.] 

The  FoBterior'  Common  Iiigament  (Fig.  233,  3)  is  found  npon 
the  posterior  aspect  of  the  l)odies  of  the  vertebne  from  the  aiia  to 
the  sacram.     It  is  remarkable  in   being   broad  ^.     „„„ 

opposite  the  intervertebral  substances,  with 
which  it  is  closely  connected,  and  narrow  oppo- 
site the  bodies  of  the  vertebne,  over  wbicli  it 
Btretches  to  allow  of  the  passage  of  vessels  to 
the  bone.  It  is  broader  in  the  cervical  tJian  in 
the  lumbar  region,  but  thickest  ia  the  dorsal 
region,  anil  is  composed  of  superficial  and  deep 
fibres  like  the  anterior  ligament. 

The  Intervertebral  Babatonce  (Fig.  233,  1) 
ia  fbnnd  between  the  bodies  of  all  the  vertebras 
from  the  axis  to  the  sacmm,  and  is  largest  in  the 
lumbar  region.  Each  snbHlauce  is  composed  of 
flbrons  tisHUB  and  flbro-cartilage  externally,  but 
has  a  soft  elastic  material  in  the  centre.  The 
substances  vary  according  to  the  curves  of  the  spinal  column,  being 
deepest  in  &ont  in  the  cervical  and  lumbar  regions  and  the  reverse 
in  the  dorsal  region. 

On  dissecting,  the  superficial  fibres  of  an  intervertebral  substance 
they  will  be  found  to  pass  obliquely  between  the  adjacent  vertebne, 
alternate  layers  taking  opposite  directions.  By  cutting  through  the 
■ttadiment  to  one  of  the  vertebts)  with  a  strong  knife,  the  pulpy 
material  in  the  centre  will  be  shown,  and  will  expand  considerably 
above  the  level  of  the  fibro-cartilaginous  rings  around  it. 

On  making  a  vertical  section  of  two  or  more  vertebra  with  their 
intervertebtul  substances,  the  structure  of  the  intervertebral  sub- 
Fig.  233.— Poaterior  liganent  at  the  vertebne  (from  Tilion). 
t.  Fostdior  common  ligan^L 
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Fig.  2Xi. 


stance  will  lie  beet  seen,  aad  will  be  found  to  con^st  of  fibro- 
<'artUBj^nouB  plates  placed  ia  front  of  and  behind  the  central  pnlpj 
material.  The  pktes  of  botli  series  are  amageA  one  within  anotlter, 
the  superficial  ones  being  slightly  bent  towards  the  sutface  and  tlie 
-deeper  ones  towards  the  centre. 

The  Artiadar  Procaia  are  surronnded  by  Oaptolar  IiigamantB 
Fig.  234,  2),  whidi  ore  looeer  in  the  cervical  than  in  the  donal 
and  lumbar  regioua ;  they  permit  a  simple  gliding  moremeU 
<arthTodia)  between  the  proceases,  which  are  invested  by  a  nn^ 
ynovial  membrane. 
The  ATcKti  are  united  by  the Iiigamanta  Subflava  (Fig.  834,  1). 
These  are  to  be  seen  on  the  internal 
surfaces  of  the  arches  which  have  been 
removed,  and  will  be  found  to  ctaudd 
of  u  series  of  yellow  elastic  ligaments 
extending  between  the  arches  of  tke 
vertebral  on  each  side  of  the  middle 
line  from  the  axis  to  the  sacram.  Owii^ 
to  the  overlapping  of  the  vettebne  the 
ligaments  ore  i^tached  to  the  posterior 
surface  of  the  arch  below  and  to  tlie 
anterior  surface  of  the  arch  above^  ex- 
tending from  the  articular  proceas  to 
the  root  of  the  spinous  process  on  each 

llie  f^'noiu  Procami  ore  united  by  (1]  the  Interspinous  and  (S) 
the  Supraspinous  ligaments. 

The  Interspinoua  Zjigunenta  are  placed  between  the  ipimms 
processes  of  the  vertebrn;,  extending  from  the  root  to  the  tip  of  each, 
and  being  stronger  in  the  lumbar  than  in  the  dorsal,  and  in  tlie 
dorsal  than  in  the  cervical  region. 

The  Supraspinoua  Iii^ament  (Fig.  240,  1)  ia  a  fibnnu  eoid 
extending  along  the  tips  of  the  spinous  processes  from  the  last 
cervical  vertebra  to  the  sacrum.  It  is  continuous  with  the  lig»- 
M«ntuni.  nitc^,  and  is  tldcker  in  the  lumbar  than  in  the  dcoal 
region.  It  is  composed  of  superficial  and  deep  fibres,  which  tiaTC 
the  same  arrangemunt  as  those  of  the  anterior  and  posterior  1 


The  TrannerK  Ptoeeua  are  connected  by  IntertranaverM  Iiin- 

Fig.  234.— Internal  view  of  (he  arehct  of  three  vertebnn  {from  Wilsaa}, 

].  One  of  the  ligaments  tubflarB.  2.  The  capsular  litameat  of  taMwlsb 
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menta  (Fig.  240}  wluch  ai«  frequently  absent  in  the  cervical  i^ion, 
but  are  lonnd  and  thick  in  the  donsl,  and  thin  and  membranonjs  in 
the  lumbar  legion. 

LiQAMESTs  OF  THE  Atlab,  Axis,  AND  Occiput. 

[In  order  to  examine  the  special  li^menta  of  the  first  two  cervical 
Tertebne  and  the  occipital  bone,  it  will  be  convenient  to  Heparata  the 
whole  of  the  cervical  irom  the  dorsal  Rpine,  leserring  the  lottei  with 
the  ribs  for  subsequent  examination.] 

The  ligaments  of  the  first  two  veilebr»  nod  the  occipital  bone 
may  be  conveniently  divided  into  (1)  those  external  to,  and  (2]  those 
internal  to  the  vertebral  conuL  The  external  ligaments  more  or  less 
resemble  the  ligaments  common  to  the  vertebral  column,  but  the 
internal  ligaments  have  special  relation  to  the  movements  of  nota- 
tion and  rotation  which  arc  peculiar  to  this  region. 

1.  The  SxUmal  Ligamenlt  oie  the  Anterior,  Posterior,  and  Lateral 
Occipito-Atloid,  and  the  Anterior  and  Posterior  Atlo-Axoid  liga- 
ments ;  besides  Capsular  ligaments 
for  the  articalar  processes  of  the 
vertebne  and  the  condyles  of  the 
occipital  bone. 

The  Anterior  Occipito-Atloid 
Irfgament  (Fig.  £35)  consiats  of 
a  superficial  and  a  deep  portion. 
The  superficial  portion  (i)  is  roimd, 
and  is  attached  to  the  basilar  pro- 
cess of  the  occipital  bone  above, 
and  to  the  anterior  tubercle  of  the 
atlas  below.    The  deep  portion  (2) 

is  broad  and  membranous,  and  is  attached  to  the  occipital  bone  d 
to  the  foramen  magnum  above,  and  to  the  upper  margin  of  the 
Anterior  arch  of  the  atlas  below. 

Fig.  235. — Anterior  new  of  the  ligaments  connecliDg  the  atlu,  sxii,  sod 
occipital  bono  (from  Wilson). 

6.  One   of   the   atlo-aioid   enpmhr 


Fig.  23S. 


I .  Anterior  roond  occipito-Btloid  U 
I.  Anterior  broad  occipito-Btloid  liga- 
I.  CoDunen^meut    of    the    u 


, je  oppoaite 

si3e  Ilu  been  removed  to  show 
tho  approii  mated   Bur^KM   of 

I  of  the  occipito-Btloid  capmlir 


448         LIQAMEMTS  OF  THE  ATLAS,  AXIS,  AND  OCCIPUT. 

The  Pcwtarior  Occipito-AUoid  Idgamant  (Fig.  836,  3)  re- 
•embles  the  ligamenla  suMava,  hut  is  composed  of  white  fibroiu 
tiwue.  It  iH  ^in  and  membranous,  and  is  attached  above  to  the 
posterior  mnigin  of  the  foramen  magnum,  and  below  to  the  posterior 
arch  of  the  atlas.  On  each  side  this  ligament  is  perforated  by  the 
■vertebral  artery  and  suboccipital  netre,  over  which  Bome  of  its  fibies 

The  Z4iteral  Occipito-Atloid  liigamenta  (Fig.  236,  4)  ««  "l>ort 
■trong  banda,  pnsBing  between  the  roots  of  the  transverse  proceBBea  of 
the  atlas  and  ^le  jugidar  proceaeefl  of  the  occipital  bone, 
Fig.  236.  Fig.  237. 


The  Anterior  Atlo-Axoid  I>iffaiaest  (Fig.  335,  4)  reaemUes 

the  anterior  occipito-atloid  ligament,  and  conaists  of  a  Baperfidol  and 
a  deep'portion.  The  superficial  portion  is  round,  and  is  continnons 
with  the  anterior  common  ligament,  being  attached  to  the  anteriw 
tabercle  of  the  atlas  and  the  body  of  the  axis.  The  deep  portion  is 
broad  dnd  thin,  and  extends  from  the  anterior  arch  of  the  atlas  to 
the  body  of  the  axis. 


id  atlo-axoid 


i,  Pmterior  Htlo-axoit 


3.  PoaUrior  occiplto-Mloid  ligament. 
4, 4.  Capsular   and    lateral    occipito- 

atloid  lignment.  ana  isia  Teneonc. 

Fig.  237.— The  occipito-Bioid  ligament  (from  Tl'lUon). 
1,  Ba»ilflr  portion    of   the    ephcnoid  projection  of  the  odontoid  pro- 

bone.  ceM. 

6,  Lateral  and  capcular  ligament  of 
Ihe  occipito-dtloid  articQlatiini. 

4.  Azij,  po«tmor  STch  removed.  7-  Cnpmlur  ligament  of  th(  — "     '- 
6.  Occipito-Bioid  lignmenl,  rendered  proceia  of  the  atlu  u 


prominent  at  its  middle  bf  Ibe 
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The  Posterior  Atlo-Axoid  Xiigament  (Fig.  236,  5)  resembles 
the  posterior  occipito-atloid  ligament,  and  is  composed  of  white 
fibrous  tissue.  It  extends  between  the  posterior  arch  of  the  atlas 
and  the  laminao  of  the  axis. 

2.  The  Internal  Ligaments  are  the  Occipito-Axoid,  the  Cruciform, 
and  the  Odontoid  ligaments. 

[To  expose  these  ligaments  it  will  be  necessary  to  saw  through  the 
occipital  bone  obliquely  on  each  side  of  the  foramen  ma^um.  The 
posterior  part  of  the  bone  being  removed,  the  arches  of  the  atlas  and 
axis  are  to  be  cut  through  on  each  side  and  removed,  and  any  remains 
of  the  spinal  cord  dissected  away,  when  the  occipito-axoid  ligament 
will  be  exposed.] 

The  Occipito-Azoid  Ligament  (Fig.  237,  5)  (apparatus  liga- 
mentosus  colli)  is  continuous  with  the  posterior  common  ligament. 
It  is  attached  below  to  the  back  of  the  body  of  the  axis,  and  above 
to  the  basilar  groove  of  the  occipital  bone  above  the  foramen  mag- 
num, through  which  it  passes. 

[The  occipito-axoid  ligament  is  to  be  divided  and  turned  up  and 
down,  when  the  cruciform  ligament  of  the  atlas  and  axis  will  be 
brought  into  view,  and  immediately  above  the  transverse  portion  will 
be  seen  the  two  oolique  odontoid  ligaments.] 

The  Cruciform  Ligament  (Fig.  238)  consists  of  a  strong  trans- 
verse ligament  and  two  small  vertical  slips. 

The  Transverse  Ligament  of  the  Atlas  (Fig.  238,  2)  is 
attached  to  a  tubercle  on  the  inner  surface  of  the  articular  process 
of  each  side,  and  thus  forms  a  ring  with  the  anterior  arch  of  the 
atlas,  in  which  the  odontoid  process  of  the  axis  is  firmly  held.  The 
vertical  slips  of  the  cruciform  ligament  pass  from  the  transverse  Hga- 
ment  to  the  basilar  process  of  the  occipital  bone  and  the  body  of  the 
axis  respectively,  and  by  detaching  the  upper  one  the  odontoid  liga- 
ments will  be  fully  seen. 

The  Odontoid  or  Check  Ligaments  (Fig.  238,  5)  are  two  strong 
bands  of  fibres,  which  pass  obliquely  from  the  apex  of  the  odontoid 
process  to  the  margin  of  the  foramen  magnum  on  each  side,  and  they 
thus  check  the  rotation  of  the  cranium  and  atlas  upon  the  odontoid 
process.  Between  these  is  a  central  odontoid  ligament  {ligamentum 
suspensorium  dentis),  passing  vertically  between  the  margin  of  the 
foramen  magnum  and  the  top  of  tlie  odontoid  process. 

On  cutting  all  the  ligaments  of  the  articulation  except  the  trans- 
verse ligament  of  the  atlas,  the  odontoid  process  will  be  found  to  be 
still  firmly  held  in  position,  owing  to  the  fact  that  the  ligament  sor- 
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muida  the  contacted  neck  of  the  odontoid  proecM,  whidt  is  con- 

■idanbly  smollet  than  the  head.    There  aie  two  ijpwviat  numbnaut 

Fij.  238. 


in  connection  with  the  odontoid  process,  one  in  front,  between  it 
and  the  posterior  surfac«  of  the  atlns  ;  the  other  behind,  between  it 
and  the  tiansveree  hgament. 


Akticdlation  of  the  £ib3  with  the  Vebtebbx. 

The  Ugamente  of  the  riba  m.i,v  be  divided  into  two  sets,  (1)  those 
connecting  the  ribs  with  the  bodies  of  the  vertebrte  (costo- vertebral), 
and  (2)  those  conQecting  the  ribs  n-ith  the  transverse  pioceaaea  (coeto- 
tianavetoe). 

1.  The  coBto-Teitebral  ligaments  aie  Anterior,  Capeolar,  and  Inter- 
articular. 

The  Anterior  Oo«to-Tert«brftlor  Stellate  Ligament  (Fig.  339, 
3.)  conuBta  of  thtee  short  fascicoli  which  radiate  from  the  anterior 
foiface  of  the  head  of  the  rib.  The  taperior  Eaaciculna  pastes  to  the 
vertebra  above  ;  the  mitltUe  fasciculiis  to  the  intervertebisl  anbatonee ; 
the  inftrioT  fasdcnlus  to  the  vertebra  below.  The  whole  ligament  is 
cloeelf  connectednith  the  anterior  common  ligament  of  the  vertelme. 
This  arrangement  only  holds  good  in  the  case  of  those  ribs  which 
articulate  with  two  rertebnB.    In  the  case  of  the  first,  tenth,  eleventh. 

Pig.  I3S.— PgeUrior  Tie*  of  the  lignmenU  coimectiiig  ths  atlai,  sii4,  ud 
oecipitil  bone  (from  ffilagn). 

1,  Superior  part  of  ths  occipito-axoid 

liguneot,  vhioh  hu  been  cut 
awBy  in  order  to  «how  the  liga- 
ment! benoath. 

2.  Traurene  ligament  of  the  atlai. 
^  4.  Aaoending  and  deicending  iltps 

of  the  tranHVcrve  ligament, 
irliich  complete  the  erucifbrm 

anufemeat 


6.  Oneoi 


THE  COSTO-TEAITSTEBSB  LIQAKENTS. 
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and  twelfth  riba,  wUch  articulate  nith  a  single  vertebn  each,  the 
stellate  ligameiit  is  attached  priocipally  to  that  vertehia,  bnt  sends  a 
few  fibrea  to  the  vertebra  above. 

The  Oapralar  Iiigamant  is  a  thin  layer  of  ftbrea  eniroanding  the 
articolation  where  the  anterior  ligament  is  wanting. 

The  Int«rArticular  Li^&mmit  (Fig.  239,  4)  is  seen  hj  lemoring 
the  stellate  ligament,  and  ifl  a  short  band  passing  between  the  ridge 
on  the  head  of  the  rib  and  the  intervertebral  sabstonce.  It  divides 
the  articnlation  into  two  parts,  each  of  which  haa  a  separate  lynonol 


Fig.  23S. 


Fig.  240. 


membrane,  bnt  it  is  absent  from  the  articnlationa  of  the  first,  tenOi 
eleventh,  and  twelfth  ribs,  which  hare  a  single  synovial  membrane. 

2.  The  Coito-tranayerBe  ligaments  are  Anterior,  Posterior,  aad 
Middle. 

The  Ant«rior  Oosto-Truurerae  ligunent  (Fig.  239,  3)  ii 
Attached  to  the  upper  border  of  the  nech  of  all  the  ribs  eicept  Qi« 
Dnt,  and  aaeends  to  the  lower  border  of  the  tranaveise  process  of  the 

Fig.  239.— Anterior  ligament  o[  the  vertcbm,  and  Ugamanta  of  the  rib* 
(from  Wibon). 

1.  Anterior  cDromon  ligament.  4.  Intcrarticular  ligament  connect- 

2.  Anterior  nwto-Tertebraloi'itelkte  ing  tha  head  of  the  rib  to  the 

ligament.  interrertebnl   tubatanoe,'  and 

3.  Anteiiorcosto-tnuiiTeneligiment.  •epsrating   the    two   ajnorial 

memlmnea  of  thii  articalation. 


TBTtebne  (fm 

m  Wil»n). 

liKament. 

=^^-^^r" 

bdnva,  connacting 

4.  Pnalerior    coMo  -  tnnirene    liga- 
ment.                                    ^^ 
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▼ttttebra  above.    It  separates  the  anterior  from  the  posterior  division 
of  the  intercostal  nerves. 

The  Posterior  Costo-tranaverse  liigament  (Fig.  240,  4)  is 
a  short  thick  band,  passing  obliquely  upward  from  the  apex  of  the 
transverse  process  of  the  vertebra  to  the  rough  non-articular  portion 
of  the  tubercle  of  the  rib. 

[In  order  to  see  the  middle  coeto-transverse  ligament  it  will  be 
necessary  to  make  a  horizontal  section  through  the  transverse  process 
of  a  vertebra  and  the  neck  of  the  correq>onding  rib,  when  the  short 
ligament  will  be  found  between  the  two.] 

The  Middle  Costo-transverse  Ligament  consists  of  short  strong 
fibres  passing  between  the  posterior  surface  of  the  neck  of  the  rib 
and  the  corresponding  transverse  process. 

A  synovial  membrane  exists  between  the  facet  upon  each  of  tlie 
transverse  processes  of  the  ten  upper  dorsal  vertebrsB  and  the  articu- 
lar tubercle  of  the  corresponding  rib. 

The  anterior  extremity  of  each  rib  has  a  hollow  in  it  into  which 
the  costal  cartilage  fits,  being  firmly  united  by  the  periosteum. 

Ohondro-Stemal  Articulation.  The  cartilages  of  the  true  ribs 
fit  into  depressions  on  the  side  of  the  sternum,  and  are  attached  by 
anterior  and  posterior  ligaments.  A  band  attaching  the  seventh  rib 
to  the  xiphoid  cartilage  is  called  the  costo-xiphoid  ligament. 

The  fifth,  sixth,  seventh,  eighth,  ninth  and  tenth  cartilages  are 
connected  by  fibrous  bands. 

Synovial  Membranes, — The  first  costal  cartilage  is  continuous  with 
the  sternum  and  has  no  synovial  cavity.  The  second  and  third  car- 
tilages have  a  double  synovial  membrane,  owing  to  the  existence  of 
an  interarticular  ligament.  The  fourth,  fifth,  sixth,  and  seventh  car- 
tilages have  a  single  synovial  membrane  at  their  sternal  articulation, 
and  there  are  in  addition  three  synovial  membranes  between  the 
sixths  seventh,  eighth,  and  ninth  costal  cartilages  respectively. 
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PART  V. 


DISSECTION  OF  THE  BACK  AND  SPINAL  COM). 

In  dissecting  the  Back  it  is  castomaiy  for  the  dissectors  of  the  ami 
to  take  the  first  two  layers  of  muscles,  and  the  dissectois  of  the  head 
and  neck  the  remainder  of  the  region,  including  the  spinal  cozd. 

[An  incision  is  to  be  made  from  the  occiput  to  the  sacmm  in  tiw 
median  line,  and  another  along  each  crest  of  the  ilium  at  light  an^ei 
to  it  The  dissectors  should  then  raise  the  skin  with  alittie  infil- 
trated fascia,  going  at  once  down  to  the  superficial  muscles^  throo^ 
which  the  cutaneous  nerves  appear.  On  the  left  side  of  the  subject 
the  arm  is  to  be  drawn  for^'am  so  as  to  put  tiie  latissimus  dotal  on 
the  stretch,  and  the  dissector  should  begin  to  dean  the  lower  part  of 
that  muscle,  and  work  upward  to  the  trapezius ;  on  the  right  sme  the 
arm  should  be  pulled  down  at  first,  and  the  head  drawn  oyer  to  tiie 
opposite  side  with  hooks,  to  put  the  uj^per  fibres  of  the  trapezius  on 
the  stietdi,  and  the  dissector  must  begin  at  the  upper  border  of  that 
muscle  (already  exposed  in  the  posterior  triangle)  and  work  down- 
waid  to  the  latissimus  dorsL  On  both  sides  the  arm  and  scapula  will 
require  to  be  moved  from  time  to  time  to  put  the  difiTerent  sets  of 
fibres  on  the  stretch  in  turn.] 

The  Cutaneous  Nerves  are  derived  from  the  posterior  divisians 
of  the  spinal  nerves,  and  are  of  small  size.  The  cervical  and  upper 
dorsal  nerves  pierce  the  trapezius  close  to  the  spine,  the  second  imd 
third  turning  up  to  the  occiput ;  the  lower  dorsal  and  the  lumbar 
nerves  pierce  the  latissimus  dorsi  along  the  oblique  line  at  which  the 
muscular  fibres  commence ;  and  the  sacral  nerves  give  small  branches 
through  the  tendinous  expansion  near  the  spine. 

The  First  Layer  of  Muscles  (Fig.  241)  consists  of  the  Trapezius 
and  Latissimus  Dorsi.  The  Trapezius  partially  overlaps  the  latissi- 
mus, but  between  them  and  the  base  of  the  scapula  is  a  small 
triangular  inter\*al  in  which  the  lower  fibres  of  the  rhomboideas 
major  can  be  seen,  and  also,  below  that  TXi\x«^\^,  tVk&v^^ktenAT  surfaces 
of  two  or  three  ribs  and  t\i^  m\w<5«*aX  TD?aas^s», 
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The  Trapesius  (Fig.  241,  i)  of  one  side  is  triangular,  bat  the  two 
muscles  together  resemble  a  trapezium.  It  arises  from  the  external 
occipital  protuberance  and  inner  third  of  the  superior  curved  line  of 
the  occipital  bone ;  from  the  ligamentum  nuchao  and  seventh  cervical 
spinous  process;  and  from  the  spinous  processes  of  all  the  dorsal 
vertebrse.  The  fibres  converge  to  be  inserUd  into  the  outer  third  of 
the  posterior  border  of  the  clavicle,  and  into  the  upper  border  of  the 
acromion  process  and  spine  of  the  scapula.  The  fibres  thus  have 
different  directions,  and  the  action  of  the  muscle  upon  the  scapula 
is  said  to  vary  according  to  the  fibres  brought  into  use.  The  action 
of  the  entire  muscle  is  to  draw  the  scapula  towards  the  spine,  and 
thus  the  two  timpezii  throw  back  the  shoulders.  When  the  scapul® 
are  fixed  by  other  muscles,  the  two  trapezii  throw  the  head  back,  or 
one  muscle  acting  by  itself  would  draw  the  head  and  spine  to  that 
side. 

The  trapezius  has  been  seen  to  be  supplied  by  the  spinal  accessory 
nerve  and  branches  of  the  deep  cervical  plexus,  it  also  receives 
branches  from  the  posterior  divisions  of  the  nerves  which  pierce  it. 

The  Ligamentum  Nnehm  is  a  band  of  white  fibrous  tissue,  which 
extends  from  the  prominent  spinous  process  of  the  seventh  cervical 
vertebra  to  the  external  occipital  protuberance,  being  connected  by 
small  slips  with  the  spines  of  the  intervening  vertebne.  It  intervenes 
between,  and  gives  origin  to,  the  muscles  of  the  two  sides  of  the  neck, 
and  in  the  lower  animals,  being  composed  of  yellow  elastic  tissue,  it 
gives  an  important  support  to  the  head. 

The  Latisaimiui  Demi  (Fig.  241,  4}  arises  by  a  tendinous  origin 
from  the  posterior  half  of  the  outer  lip  of  the  crest  of  the  ilium  and 
the  back  of  the  Racrom;  from  all  the  lumbar  and  the  six  lower  dorsal 
spines ;  and  from  the  outer  surfaces  of  the  three  lower  ribs,  inter- 
digitating  with  the  external  oblique  muscle  of  the  abdomen.  The 
broad  muscular  fibres  become  collected  together  as  they  \rind  round 
the  inferior  angle  of  the  scapula,  to  which  they  sometimes  have  a 
slight  attachment,  and  then  pass  forward  and  upward  in  front  of  the 
teres  major,  to  be  inserted  into  the  bottom  of  the  bicipital  groove  of 
the  humerus.  The  fibres  of  the  muscle  are  twisted,  so  that  those 
which  were  highest  at  their  origin  are  lowest  at  the  insertion  and  vice 
versA. 

The  latissimus  dorsi,  when  taking  its  fixed  point  below,  rotates  the 
humerus  inwards  and  then  draws  it  behind  the  back,  the  two  muscles, 
when  acting  together,  crossing  the  arms  behind.    When  the  humerus 
is  fixed,  the  muscle  would  draw  up  the  trunk  sa  \ii^\xoc^\iv%^^ssi^'Bia?i 
actaaan  extiaordinary  mascle  of  ins^iiaMoTL  ■^'^tl  VJckfc  Vs^^s.  "s^*- 
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It  is  iHpptiid  by  the  l<mg  inlwcapiilar  nem,  and  bj  tb«  duMl  oma 
wliicli  pieicc  it. 

Fig.  241. 


1.  Trapeciiu. 

2.  Liiramentum  hucIud. 

3.  Ai'raDiiaii  proccas  and  Bpinc  of  the 

4.  latiuimui  dorii. 

6.  Belloid. 

0.  Utuclra  of  the  ilormim  of  tlic  riRlit 
KBpuia :  infrnipintrtu*,  \otii« 
minor,  imd  tctet  nutjor. 

7.  Obliquua 


S.  Glutcaa  medius. 
».  Glutei  maxinii. 

10.  LcTfltor  uipili  •FBpiilii;. 

11.  Rbomboidtiu  tninor. 

12.  Bliomboideuii  miijor. 

13.  Spli'iiius  rapitii ;  tho  muacls  in- 

ternal to,  mill  OTcrUid  by,  the 
i^Wi^iu,  u  >.\»  HnuotBxna. 


r  r 
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[The  trapezius  is  to  be  divided  by  a  vertical  incision  near  the  spine, 
eare  being  taken  not  to  divide  the  subjacent  tendinous  origins  of  the 
zhomboidei  in  the  cervical  region.  In  reflecting  the  trapezius  its 
tendon  will  be  seen  to  glide  over  tlie  smooth  triangular  surface  at  the 
inner  end  of  the  spine  of  the  scapula.  The  posterior  surface  of  the 
levator  anguli  scapulas  and  the  two  ihomboidei  muscles  are  now  to  be 
cleaned.] 

Second  I«ayer  of  Muscles. 

The  Levator  Anguli  Scapulae  (Fig.  241,  lo)  ariaei  from  the  pos- 
terior tubercles  on  the  transverse  processes  of  the  upper  four  cervical 
vertebrsB,  and  is  inserted  into  the  base  of  the  scapula  opposite  the 
supraspinous  fossa.  The  anterior  surface  of  this  muscle  has  been  seen 
in  the  posterior  triangle  of  the  neck,  where  the  levator  covers  the 
splenius  colli  muscle. 

The  Bhomboideus  Minor  (Fig.  241,  ii)  is  a  narrow  muscle 
arising  from  the  ligamentum  nuchas  and  from  the  spine  of  the 
seventh  cervical  vertebras.  It  is  inserted  into  the  base  of  the  scapula 
opposite  the  spine. 

The  Bhomboideus  Mi^or  (Fig.  241,  12)  arises  from  the  spinous 
processes  of  the  upper  four  dorsal  vertebras,  being  often  united  \tith 
the  minor ;  and  ia  inserted  into  the  base  of  the  scapula  opposite  the 
infraspinous  fossa,  the  middle  fibres  being  attached  to  a  fibrous  arch, 
which  is  connected  with  the  bone  at  its  extremities. 

The  three  muscles  of  the  second  layer  act  upon  the  scapula,  the 
levator  drawing  up  the  superior  angle,  and  the  rhomboidei  drawing 
the  lower  part  of  the  bone  towards  the  spine,  and  thus  tending 
to  rotate  the  scapula  and  depress  the  glenoid  cavity.  The  muscles 
are  supplied  by  branches  from  the  upper  part  of  the  brachial  plexus. 

[The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapula,  and  the  levator,  rhomboidei  and  the  upper  half  of  tlie 
latissimus  dorsi  are  then  to  be  divided,  when  the  scapula  can  be 
drawn  away  from  the  ribs,  and  the  posterior  surface  of  the  serratus 
magnus  muscle  with  a  quantity  of  loose  cellular  tissue  between  it 
and  the  ribs  will  be  brought  into  view.  This  muscle  is  to  be  di\ided 
by  a  vertical  incision,  aim  the  clavicle  being  sawn  through  Tif  this 
has  not  already  been  done),  the  arm  \n\l  be  attached  only  oy  the 
vessels  and  nerves,  which  may  be  cut  through  and  tlie  limb  removed. 
Between  the  rhomboidei  and  the  serratus  will  be  seen  an  artery, 

is  seen  attached  to  tho  spinoiu  18.  Infraspinatus. 

prooesaea  below  the  origin  of  19.  Teres  minor. 

rhomboideus  mmjor.  20.  Teres  major. 

Id.  Vertebral  apcmeurosis.  21.  Lou^heAflLQlVn.^^^^^. 

16,  BeriMUu  pokieus  inferior.  22.  ^rnX^xa  in&cci>^. 

J 7.  SupraspinMtQB,  23.  0\Aii(^>ttVDXscQ>^. 
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which  i8  the  posterior  scimalar.  The  diflseetor  of  tha  im  lil 
proceed  at  oncD  with  the  aissectioii  of  the  scapular  muidei  Hi 
tendinous  origin  of  the  latiiwimiis  ia  then  to  be  remored  to  txfm 
the  subjacent  mutclea] 

Tlie  Third  Layer  of  Xusolea  (Fig.  241}  coiu&Bto  of  the  Sente 
posticus,  superior  and  inferior,  and  the  SpleniiUy  which  is  diriU 
into  splenius  capitis  and  splenius  coUL 

The  Serratus  Poaticus  Superior  aruet  from  the  ligamentn 
nucheo,  and  the  spinous  processes  of  the  seventh  cervical  and  iqfff 
two  dorsal  vcrte1)r<D ;  it  passes  downwards  to  be  interttd  into  d» 
superior  borders  of  the  upper  four  ribs,  externally  to  their  angleBb 

The  Serratus  Posticus  Inferior  (Fig.  241,  i6)  carUn  ficm  tk 
spinous  processes  of  the  last  two  dorsal  and  upper  two  lomUr 
Tcrtebne  ;  it  passes  upwards  to  be  inurUd  into  the  lower  hoideB  of 
the  last  four  ribs  externally  to  their  angles* 

The  Bcrrati  postici  are  antagonistic  muscles,  the  superior  nisBC 
the  ribs,  and  1)cing  therefore  a  muscle  of  inspiration,  the  iofeiitf 
depressing  the  ribs,  and  being  therefore  a  muscle  of  expintion. 

[The  serrati  muscles  are  to  be  divided  and  turned  aside^  whci 
the  ])osterior  portion  of  the  f(uaa  luinbcfum  coveting  the  deeps 
muscles,  and  united  more  or  less  with  the  origins  of  tne  latimmu 
d(»r8i  and  serratus  i)oaticus  inferior,  as  well  as  with  the  subjoccst 
muscles,  will  be  seen.  The  name  of  verUbrtd  aponeurtms  has  been 
given  to  the  continuation  of  this  stracture  beneath  the  semtw 
]X)8ticus  superior  and  over  the  deep  muscles ;  this  is  to  be  defiiMd 
and  afterwonls  must  be  removed.] 

Tlie  Splenius  (Fig.  241)  is  single  at  its  origin,  which  is  from  Xht 
lower  lialf  of  the  ligamentum  nuchad,  and  from  the  8|>inou8  proceses 
of  the  seventh  cervical  and  upper  six  dorsal  vertebne. 

The  RpltniuB  capitis  (13),  or  upper  portion,  is  inserted  across  the 
mastoid  process  and  into  the  outer  third  of  the  superior  carred 
line  of  the  occipital  bone,  immediately  beneath  the  stemo-mastoid 
muscle. 

The  spleniiis  colli  {14),  or  loAver  portion,  is  inserted  into  the  posterior 
tubercles  on  the  transvcn$e  processes  of  the  upper  four  cervical 
vertebne.* 

Tlie  nplenii  draw  tlie  head  and  neck  backward,  and  thus  Awii«i  in 
nmintainiiig  the  erect  jwsture. 

Tlic  splenius  capitis  was  seen  in  the  posterior  triangle  of  the  neck, 
but  the  splenius  colli  was  hidden  by  the  levator  angiili  scapolse. 

•  The  pplcniuB  is  inicrlcA  \ii\o  \\ie  w*^'^^^  \.\iD«p3«^^l 
guve  origm  to  the  legator  mngd!^  «r».^>w* 
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At  the  upper  border  of  the  Bplenius  the  nearly  vertical  fibres  of  the 
oomplexus  appear.''^ 

The  Fourth.  Layer  of  Xoscles  (Fig.  242)  consists  of  the 
Spinalis  dorsi,  the  Erector  spinso  with  its  subdivisious,  and  the 
Oomplexus. 

The  Spinalis  Dorsi  (Fig.  242, 4)  lies  close  to  the  spinous  processes, 
mising  firom  the  last  two  dorsal  and  upper  two  lumbar  spinous 
pirocesses,  and  being  inserted  into  the  spinous  processes  of  the  upper 
dx  dorsal  vertebnc. 

The  Erector  Spinae  (Fig.  242,  i)  is  the  great  muscle  filling  up 
the  hollow  at  the  back  of  the  sacrum  and  lumbar  vertebrae.  It 
ariges  from  the  posterior  fifth  of  the  inner  lip  of  the  crest  of  the 
ilium  ;  from  the  posterior  surface  of  the  sacrum  ;  from  the  transverse 
and  spinous  processes  of  all  the  lumbar  vertebrae  ;  as  well  as  from 
the  aponeurosis  covering  the  muscle. 

Opposite  the  last  rib  the  erector  divides  into  the  sacro-lumbalis 
and  longissimus  dorsi  muscles,  of  which  the  sacro-lumbaUs  is  the 
farther  from  the  median  line. 

The  Sacro-Lumbalis  (Fig.  242,  2)  is  the  smaller  of  the  two 
divisions,  and  passes  upward  and  outward  to  be  ijieerted  into  the 
angles  of  the  six  lower  ribs. 

The  Accessorius  (musculus  accessorius  ad  sacro-lumbalem)  is 
placed  internally  to  the  sacro-lumbalis,  and  consists  of  muscular 
slips  which  imss  from  the  lower  six  to  the  upper  six  ribs  near  their 
angles. 

The  Gervicalia  Ascendens  (Fig.  242,  5)  is  placed  internally  to 
the  accessorius,  of  which  it  is  the  continuation,  arinng  from  the 
upper  four  ribs,  and  being  inserted  into  the  posterior  tubercles  on  the 
transverse  processes  of  the  lower  four  cervical  vertebrae,  with  the 
exception  of  the  seventh.! 

The  Longiwimus  Dorsi  (Fig.  242,  3),  the  inner  division  of  the 
Erector  spinae,  is  inserted  into  the  transverse  processes  of  all  the 
dorsal  vertebrae,  and  into  the  ten  lower  ribs  externally  to  their 
tubercles. 

The  Transversalis  Cervicis  (Fig.  242,  6)  is  the  continuation  of 
the  longissimus,  and  lies  to  its  inner  side,  arising  from  the  transverse 

*  The  student  ii  adTiaed  not  to  burden  his  memory  with  the  attackmmU  of 
the  remaining  moscles  of  the  baek,  with  the  exception  of  the  small  muacles  of 
the  suboccipital  region.  He  should,  however,  dissect  the  principal  ones  so  as 
to  be  able  to  identify  them,  and  to  know  their  general  positions. 

t  The  muscles  forming  the  outer  division  of  the  erector  spinaa  ma.^  \m%  tvasscbl* 
bored  bv  the  fint  sylkble  of  SACro-limtbal^  th^ai--%aia^V\^ 
CervJoaUB  msnemdeoB, 
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pn>ces<>«s  of  the  upper  six  donal  veitebne.     It  is  interim  into  tk 
poelL-rior  tiiberilcrt  on  tlie  tnuuverac  ptoceosea  of  tha  lorn  n 
cerrieal  Tertebraa. 
^^S-  312-  Tlie  XTMhttlo-mMtoidrai(F« 

24i,  7)  b  to  the  inner  aidf  of  Ik 
tnmvenalii^  and  between  it  ind  b 
compUxuB.  It  oruH,  witli  tk 
tmnavenalis,  from  the  ttaurm 
processes  of  the  apper  four  doni 
vertebra  and  frmn  the  artkok 
processes  of  the  loirer  fonr  cental 
vertebne  ;  and  is  ituerUd  into  Ik 
pogteiioT  port  of  the  apex  of  th 
inosloiil  process  beneath  tile  iplf"™  f 

The  Oomplaxiu  (Fig.  Sia,  g)  » 
a  Uige  muscle  phtcad   cloae  to  tk  I 
vertebne  and  reaching  to  tha  o 
ciput,  and    is     remarkable   tx 
tendinotu    intcTBection     abonl   ><>   I 
middle,  and  for  being  piened  I? 
the  great  occipital  and  thiid  neno. 
It  aruu  frmn  the  transmae  pn- 
ceaaea  of  the  upper  aix  doial  aad 
lost  cervical  verlebna,  and  bam  Ibc 
orticiilar  piocessea  of  the  4th,  51b, 
and  6th  cervical  vertebra.   Its  fih» 
ascend  nearlj-  vertically  to  be  la- 
lerttd  into  the  occipitiU   bona  be- 
tween tlie  carved  lines. 

The  most  internal  and  sapeiflul 
part  of  the  complexiu    haa  beoi 


Fig.  242.- 


1.  Common   ori^   i 

2.  Sacro-lumbalii-. 

4.  Spinulu  doni. 

5.  CerriciJiii  nBcenJen 

6.  TriTiHTprsaliA  crr^'i< 

7.  Tnicii«lo.ma=toidc. 


10.  Semiipimilu  dcrcL 

11.  ScmispioBlii  colli. 

12.  Bectni  porijcui  ininor. 
IS.  Bectue  postieus  major. 

14.  Obliquuj  niperior. 

15.  Obliq,uui  inferior. 

16.  UulUfidiu  ipinM. 
IT.  I.eTatores  cottannn. 
18.  IntertnnireiialM. 
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called  the  Biventer  Gervlcis,  from  the  fact  that  it  consists  of  two 
fleshy  portions  or  bellies  with  an  intervening  tendon. 

The  erector  spinie  is  one  of  the  most  important  muscles  for  main- 
taining the  erect  position  of  the  trunk,  and  the  complexus  in  addition 
draws  back  the  head. 

Occipital  Artery  (Fig.  243,  3). — The  second  portion  of  the  occi- 
pital artery  is  now  exposed  in  its  course  between  the  muscles  attached 
to  the  occipital  bone.  It  was  traced  along  the  lower  border  of  the 
digastricus  in  the  neck,  and,  leaving  that  muscle,  it  now  runs 
beneath  the  splenius  capitis  and  trachelo-mostoideus,  lying  above 
the  border  of  the  superior  oblique  muscle,  and  then  getting  on  to  the 
complexus  close  to  its  insertion.  It  lastly  pierces  the  trapezius  to 
reach  the  back  of  the  scalp,  being  accompanied  by  the  great  occipital 
nerve,  which  appears  through  the  trapezius  (i). 

The  ArUria  princeps  cervicia  is  given  off  from  this  portion  of  the 
occipital  artery  and  divides  into  a  branch  to  the  trapezius  and  a 
descending  larger  one,  which  latter  passes  beneath  the  complexus  to 
anastomose  with  the  profunda  cervicis  artery  on  the  semispinalis. 

[The  complexus  is  to  be  divided  transversely,  at  the  point  where 
the  great  occipital  nerve  pierces  it,  so  as  to  preserve  the  nerve  un- 
injured, and  the  muscle  is  then  to  be  dissected  up  from  the  condensed 
cellular  tissue  beneath  it  and  turned  outward.  The  small  muscles 
with  the  vessels  and  nerves  of  the  suboccipital  region  are  then  to  be 
directed  out,  together  ynth  the  semispinalis  muscle  which  fills  the 
vertebral  groove  in  the  cervical  and  dorsal  regions.  All  vessels  and 
nerves  are  to  be  carefully  preserved.] 

The  Vitth  iMyer  of  Muscles  (Fig.  243)  consists  of  the  two  Recti, 
the  two  Obliqui,  and  the  Semispinalis  muscles. 

The  Bectus  Oapitis  Posticus  IHajoT  (Fig.  243,  8)  arisei  from 
the  spinous  process  of  the  axis,  and  passes  upward  and  outward  to 
be  inserted  into  the  outer  part  of  the  inferior  curved  line  upon  the 
occipital  bone,  and  into  a  small  portion  of  the  space  below  it. 

The  Bectus  Oapitis  Posticus  Minor  (Fig.  243,  6)  is  placed 
dose  to  the  median  line,  and  is  slightly  overlapped  by  the  preceding 
muscle.  It  arises  from  the  posterior  tubercle  of  the  atlas,  and  is 
inserted  by  fleshy  fibres  into  the  space  below  the  inferior  cun'ed  line 
on  the  occipital  bone,  close  to  the  median  line  and  to  its  fellow  muscle 
of  the  opposite  side. 

The  Obliquus  Inferior  (Fig.  243,  18)  arises  from  the  spinous 
process  of  the  axis,  and  is  inserted  into  the  posterior  tubercle  of  the 
transverse  process  of  the  atlas.    Around  the  lo^«t  Vst^^sL  ^\  ^^cSs^ 
muscle  the  great  occipital  nerve  makea  \\a  ^.Y^eunsis^ 
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PART  V. 


DISSECTION  OF  THE  BACK  AND  SPINAL  CORD. 

In  dissecting  the  Back  it  is  customoiy  for  the  dissectors  of  the  arms 
to  take  the  first  two  layers  of  muscles^  and  the  dissectors  of  the  head 
and  neck  the  remainder  of  the  region,  including  the  spinal  cord. 

[An  incision  is  to  be  made  from  the  occiput  to  the  sacmm  in  the 
median  line,  and  another  along  each  crest  of  the  ilium  at  right  angles 
to  it  The  dissectors  should  then  raise  the  skin  with  all  the  infil- 
trated fascia,  going  at  once  down  to  the  superficial  muscles,  through 
which  the  cutaneous  nerves  appear.  On  the  left  side  of  the  subject 
the  arm  is  to  be  drawn  forward  so  as  to  put  tiie  latissimus  dorsi  on 
the  stretch,  and  the  dissector  should  begin  to  clean  the  lower  part  of 
that  muscle,  and  work  upward  to  the  trapezius ;  on  the  right  side  the 
arm  should  be  pulled  down  at  first,  and  the  head  drawn  over  to  the 
opposite  side  with  hooks,  to  put  the  u^per  fibres  of  the  trapezius  on 
the  stretch,  and  the  dissector  must  begm  at  the  upper  border  of  that 
muscle  (already  exposed  in  the  posterior  triangle)  and  work  down- 
ward to  the  latissimus  dorsi.  On  both  sides  the  arm  and  scapula  will 
require  to  be  moved  from  time  to  time  to  put  the  different  sets  of 
fibres  on  the  stretch  in  turn.] 

The  Cutaneous  Nerves  are  derived  from  the  posterior  divisions 
of  the  spinal  nerves,  and  are  of  small  size.  The  cervical  and  upper 
dorsal  nerves  pierce  the  trapezius  close  to  tlie  spine,  the  second  and 
third  turning  up  to  the  occiput ;  the  lower  dorsal  and  the  lumbar 
nerves  pierce  the  latissimus  dorsi  along  the  oblique  line  at  which  the 
muscular  fibres  commence ;  and  the  sacral  ner\'^e8  give  small  branches 
through  the  tendinous  expansion  near  the  spine. 

The  First  Layer  of  Muscles  (Fig.  241)  consists  of  the  Trapezius 
and  Latissimus  Dorsi.  The  Trapezius  partially  overlaps  the  latissi- 
mus, but  between  them  and  the  base  of  the  scapula  is  a  small 
triangular  interval  in  which  the  lower  fibres  of  the  rbomboidens 
major  can  be  seen,  and  also,  below  that  muscle,  the  posterior  surfaces 
of  two  or  three  ribs  and  theix  intercostal  muscles. 
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The  Trapesius  (Fig.  241,  i)  of  one  side  is  triangular,  bat  tUe  two 
muscles  together  resemble  a  trapezium.  It  arises  horn  the  external 
occipital  protuberance  and  inner  third  of  the  superior  curved  line  of 
the  occipital  bone ;  from  the  ligamentum  nuchao  and  seventh  cervical 
spinous  process;  and  from  the  spinous  processes  of  all  the  dorsal 
vertebrse.  The  fibres  converge  to  be  inserted  into  the  outer  third  of 
the  posterior  border  of  the  clavicle,  and  into  the  upper  border  of  the 
acromion  process  and  spine  of  the  scapula.  The  fibres  thus  have 
different  directions,  and  the  action  of  the  muscle  upon  the  scapula 
is  said  to  vary  according  to  the  fibres  brought  into  use.  The  action 
of  the  entire  muscle  is  to  draw  the  scapula  towards  the  spine,  and 
thus  the  two  timpezii  throw  back  the  shoulders.  When  the  scapul® 
are  fixed  by  other  muscles,  the  two  trapezii  throw  the  head  back,  or 
one  muscle  acting  by  itself  would  draw  the  head  and  spine  to  that 
side. 

The  trapezius  has  been  seen  to  be  supplied  by  the  spinal  accessory 
nerve  and  branches  of  the  deep  cervical  plexus,  it  also  receives 
branches  from  the  posterior  divisions  of  the  nerves  which  pierce  it. 

The  Ligamentum  Nwshm  is  a  band  of  white  fibrous  tissue,  which 
extends  from  the  prominent  spinous  process  of  the  seventh  cervical 
vertebra  to  the  external  occipital  protuberance,  being  connected  by 
small  slips  with  the  spines  of  the  intervening  vertebne.  It  intervenes 
between,  and  gives  origin  to,  the  muscles  of  the  two  sides  of  the  neck, 
und  in  the  lower  animals,  being  composed  of  yellow  elastic  tissue,  it 
gives  an  important  support  to  the  hc^. 

The  liStisaimiui  ]>orsi  (Fig.  St41,  4}  arises  by  a  tendinous  origin 
from  the  posterior  half  of  the  outer  lip  of  the  crest  of  the  ilium  and 
the  back  of  the  sacrum ;  from  all  the  lumbar  and  the  six  lower  dorsal 
spines ;  and  from  the  outer  surfiaces  of  the  three  lower  ribs,  inter- 
digitating  with  the  external  oblique  muscle  of  the  abdomen.  The 
broad  muscular  fibres  become  collected  together  as  they  wind  round 
the  inferior  angle  of  the  scapula,  to  which  they  sometimes  have  a 
slight  attachment,  and  then  pass  forward  and  upward  in  front  of  the 
teres  major,  to  be  inserted  into  the  bottom  of  the  bicipital  groove  of 
the  humerus.  The  fibres  of  the  muscle  are  twisted,  so  that  those 
which  were  highest  at  their  origin  are  lowest  at  the  insertion  and  vice 
versd. 

The  latissimus  dorsi,  when  taking  its  fixed  point  below,  rotates  the 
humerus  inwards  and  then  draws  it  behind  the  back,  the  two  muscles, 
when  acting  together,  crossing  the  arms  behind.  When  the  humerus 
is  fixed,  the  muscle  would  draw  up  the  trunk  as  in  climbing,  and  may 
act  as  an  extraordinary  muscle  of  inspiration  upon  the  lower  ribs* 
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:,  and  hj  the  donal  nerre* 


It  is  $apptUd  hj  the  long  subscapular  i 
which  pierce  it. 

rig.  241. 


Fift.  241.— First, ,__._,_ 

the  tint  Uyei  occupies  the  right ;  tlie  >ecoDd 

1.  Tntpeziiu.  S.  Glutens  mcdiua. 

2.  LigBmentum  nurhit.  9.  Glutei  ma.'cimi. 

3.  Acrouiion  proccia  and  tpiae  of  the 


of  mUMli^  of  the  back : 


i.  I^tiaujnu*  ilorsi. 

5.  Deltoid. 

6.  Uuk1«  of  the  dorsum  of  the  right 

scspuhk :    infnupinntus,    terei 
minor,  and  teres  major. 

7.  ObliqnuM  eitcmos. 


10.  Levator  nn^i  scapuliE. 

11.  Hhomboidem  minor- 

12.  Hhomboideua  major. 

13.  SpleniuB  capilii ;  the  muscle  in- 

ternal to,  and  oTerlaid  by,  the 
spli^us,  is  the  compleim. 

14.  Spleoius  colli,  ^ artiallv  sem :  tlio 
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[The  trapezius  is  to  be  divided  by  a  vertical  incisioxi  near  the  spine, 
care  beins  taken  not  to  divide  the  subjacent  tendinous  origins  of  the 
rhomboi(&i  in  the  cervical  region.  In  reflecting  the  trapezius  its 
tendon  will  be  seen  to  glide  over  the  smooth  triangular  surface  at  the 
inner  end  of  the  spine  of  the  scapula.  The  posterior  surface  of  the 
levator  anguli  scapulas  and  the  two  rhomboidei  muscles  are  now  to  be 
cleaned.] 

Second  Layer  of  Muscles. 

The  Levator  Ang^uli  Scapulae  (Fig.  241,  lo)  arises  from  the  pos- 
terior tubercles  on  the  transverse  processes  of  the  upper  four  cervical 
vertebras^  and  is  inserted  into  the  base  of  the  scapula  opposite  the 
supraspinous  fossa.  The  anterior  surface  of  this  muscle  has  been  seen 
in  the  posterior  triangle  of  the  neck,  where  the  levator  covers  the 
splenius  colli  muscle. 

The  Bhomboideus  Minor  (Fig.  241,  ii)  is  a  narrow  muscle 
arising  from  the  ligamentum  nuchsd  and  from  tlie  spine  of  the 
seventh  cervical  vertebrso.  It  is  inserted  into  the  base  of  the  scapula 
opposite  the  spine. 

The  Bhomboideus  Major  (Fig.  241,  12)  arises  from  the  spinous 
processes  of  the  upper  four  dorsal  vertebrae,  being  often  united  with 
the  minor ;  and  is  inserted  into  the  base  of  the  scapula  opposite  the 
infraspinous  fossa,  the  middle  fibres  being  attached  to  a  fibrous  arch, 
which  is  connected  with  the  bone  at  its  extremities. 

The  three  muscles  of  the  second  layer  act  upon  the  scapula,  the 
levator  drawing  up  the  superior  angle,  and  the  rhomboidei  drawing 
the  lower  part  of  the  bone  towards  the  spine,  and  thus  tending 
to  rotate  the  scapula  and  depress  the  glenoid  cavity.  The  muscles 
are  supplied  by  branches  from  the  upper  part  of  the  brachial  plexus. 

[The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapula,  and  the  levator,  rhomboidei  and  the  upper  half  of  the 
latissimus  dorsi  are  then  to  be  divided,  when  the  scapula  can  be 
drawn  away  from  the  ribs,  and  the  posterior  surface  of  the  serratus 
magnus  muscle  with  a  quantity  of  loose  cellular  tissue  between  it 
and  the  ribs  will  be  brought  into  view.  This  muscle  is  to  be  divided 
by  a  vertical  incision,  and  the  clavicle  being  sawn  through  (if  this 
has  not  already  been  done),  the  arm  ^vill  be  attached  only  oy  the 
vessels  and  nerves,  which  may  be  cut  through  and  the  limb  removed. 
Between  the  rhomboidei  and  the  serratus  will  be  seen  an  arteiy. 


is  seen  attached  to  the  spioous 
processes  below  the  origin  of 
rhomboideus  major. 


Id.  Vertebral  aponeuroelB. 

16.  Serratus  posticus  inferior. 

17.  Supraspinatos. 


18.  Infraspinatus. 

19.  Teres  minor. 

20.  Teres  major. 

21.  Long  head  of  triceps. 

22.  Serratus  magnus. 

23.  Obliquus  intemus. 
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which  18  the  posterior  scapular.  The  dissector  of  the  ann  will 
proceed  at  once  with  the  dissectioxi  of  the  scapular  muscleSb  The 
tendinous  origin  of  the  latissimus  is  then  to  be  lemored  to  eai^ose 
the  subjacent  muscles.] 

The  Third  Layer  of  Xusclee  (Fig.  241)  consists  of  the  Serratas 
posticus,  superior  and  inferior,  and  the  Splenius,  which  is  divided 
into  splenius  capitis  and  splenius  collL 

The  SerratuB  Poeticue  Superior  ariies  from  the  ligfimentam 
nuchffi,  and  the  spinous  processes  of  the  seventh  cervical  and  upper 
two  dorsal  vertebrte ;  it  passes  downwards  to  be  inserted  into  the 
superior  borders  of  the  upper  four  ribs,  externally  to  their  angles. 

The  Serratus  Posticus  Inferior  (Fig.  241,  i6)  arUee  from  the 
spinous  processes  of  the  last  two  dorsal  and  upper  two  lumbar 
vertebrsD ;  it  passes  upwards  to  be  inserted  into  the  lower  boidexa  of 
the  last  four  ribs  externally  to  their  angles. 

The  serrati  postici  are  antagonistic  muscles,  the  superior  raising 
the  ribs,  and  being  therefore  a  muscle  of  inspiration,  the  inferior 
depressing  the  ribs,  and  being  therefore  a  muscle  of  expiration. 

[The  serrati  muscles  are  to  be  divided  and  turned  aaidey  when 
the  posterior  portion  of  the  fascia  lumborum  covering  the  deeper 
muftcles,  and  imited  more  or  less  with  the  origins  of  tne  latissimus 
dorsi  and  serratus  posticus  inferior,  as  well  as  with  the  subjacent 
muscles,  will  be  seen.  The  name  of  vertebral  aponeurosis  has  been 
given  to  the  continuation  of  this  structure  breath  the  senatns 
posticus  superior  and  over  the  deep  muscles ;  this  is  to  be  defined 
and  afterwanls  must  be  removed.] 

The  Splenius  (Fig.  241)  is  single  at  its  origin,  which  is  from  the 
lower  half  of  the  ligamentum  nuchss,  and  from  the  sjiinous  processes 
of  the  seventh  cervical  and  upper  six  dorsal  vertebne. 

The  splenius  capitis  (13),  or  upper  portion,  is  inserted  across  the 
mastoid  process  and  into  the  outer  Uiird  of  the  superior  curved 
line  of  the  occipital  bone,  immediately  beneath  the  stemo-mastoid 
muscle. 

The  spleniiLS  colli  (14),  or  lower  portion,  is  inserted  into  the  posterior 
tubercles  on  the  transverse  processes  of  the  upper  four  cervical 
vertebrsB.* 

The  splenii  draw  the  head  and  neck  backward,  and  thus  assist  in 
maintaining  the  erect  posture. 

The  splenius  capitis  was  seen  in  the  posterior  triangle  of  the  neck, 
but  the  splenius  colli  was  hidden  by  the  levator  anguli  scapulse. 

*  The  splenius  ia  inserted  into  the  posterior  tubercles  of  the  vertebne  which 
gMre  ongin  to  the  levator  »ng;\Oiwa'(\i£B. 
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At  tlie  tipper  border  of  the  splenitis  the  nearly  vertical  fibres  of  the 
complexus  appear.**^ 

The  Fourth  Layer  of  Muscles  (Fig.  242)  consists  of  the 
Spinalis  dorsi,  the  Erector  spinod  with  its  subdivisions,  and  the 
Complexus. 

The  Spinalis  Dorsi  (Fig.  242, 4)  lies  close  to  the  spinous  processes, 
(uruing  from  the  last  two  dorsal  and  upper  two  lumbar  spinous 
processes,  and  being  inserted  into  the  spinous  processes  of  the  upper 
six  dorsal  vertebrsD. 

The  Erector  Spinse  (Fig.  242,  i)  is  the  great  muscle  filling  up 
the  hollow  at  the  back  of  the  sacrum  and  lumbar  vertebne.  It 
arisei  from  the  posterior  fifth  of  the  inner  lip  of  the  crest  of  the 
ilium  ;  from  the  posterior  stirface  of  the  sacrimi ;  from  the  transverse 
and  spinous  processes  of  all  the  lumbar  vertebnc  ;  as  well  as  from 
the  aponeurosis  covering  the  muscle. 

Opposite  the  last  rib  the  erector  divides  into  the  sacro-lumbalis 
and  longissimtLs  dorsi  muscles,  of  which  the  sacro-lumbalis  is  the 
farther  from  the  median  line. 

The  Sacro-Lumbalis  (Fig.  242,  2)  is  the  smaller  of  the  two 
divisions,  and  passes  upward  and  outward  to  be  inserted  into  the 
angles  of  the  six  lower  ribs. 

The  Accessorius  (muscultis  accessorios  ad  sacro-litmbalem)  is 
placed  internally  to  the  sacro-lumbalis,  and  consists  of  muscular 
slips  which  pass  from  the  lower  six  to  the  upper  six  ribs  near  their 
angles. 

The  Oervicalis  Ascendens  (Fig.  242,  5)  is  placed  internally  to 
the  accessoritis,  of  which  it  is  the  continuation,  arising  from  the 
upper  four  ribs,  and  being  inserted  into  the  posterior  tubercles  on  the 
transverse  processes  of  the  lower  four  cervical  vertebrse,  with  the 
exception  of  the  seventLf 

The  Longissimus  Dorsi  (Fig.  242,  3),  the  inner  division  of  the 
Erector  spinas,  is  inserted  into  the  transverse  processes  of  all  the 
dorsal  vertebrse,  and  into  the  ten  lower  ribs  externally  to  their 
tubercles. 

The  Transversalis  Oervicis  (Fig.  242,  6)  is  the  continuation  of 
the  longissimus,  and  lies  to  its  inner  side,  arising  from  the  transverse 

*  The  stadent  is  adriied  not  to  burden  his  memory  with  the  attaehmmU  of 
the  remaining  muscles  of  the  back,  with  the  exception  of  the  small  muscles  of 
the  suboccipital  renon.  He  should,  however,  dissect  the  principal  ones  so  as 
to  be  able  to  identify  them,  and  to  know  their  general  positions. 

t  The  muscles  forming  liie  outer  division  of  the  erector  spimo  may  be  remem- 
bered by  the  first  syllable  of  SACro-lombalis,  thus — Sacro-lumbalis,  Aoeessorius, 
CervicaliB  ascendens. 
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Fig.  212. 


piDcesaes  of  the  upper  six  donal  vertebra.  It  ia  inieried  into  the 
posterior  tubercles  on  the  tmnsTeree  processes  of  the  lower  u 
cervical  rertebne. 

The  Trftobalo-mMtoidotu  (Fig. 
242,  7)  ie  to  the  inner  side  of  the 
tmuTenalis,  and  between  it  utd  the 
complezuB.  It  arwei,  with  the 
transTersolis,  from  the  tnautnat 
processes  of  the  upper  four  donsl 
vertebne  and  from  the  artienlir 
proceases  of  the  lower  fonr  cerricil 
vertebne  ;  and  ia  iiuerUd  into  the 
poaterior  part  of  the  apex  of  the 
mastoid  process  beneath  the  splenins 

The  Complexiu  (Fig.  MS,  8)  is 
a  large  muscle  placed  cloae  to  the 
Tertebrse  and  reaching  to  the  oc- 
ciput, and  is  remarkable  for  a 
tendinooB  intersection  about  it» 
middle,  and  for  being  pierced  by 
the  great  occipital  and  third  nerres. 
It  aritcM  from  the  transverse  pro- 
cesses of  the  upper  six  dorsal  and 
hist  cervical  vertebm,  and  from  the 
articular  processes  of  the  4th,  Stii, 
and  6th  cervical  vertebrtB.  Its  fibns 
ascend  nearly  veiUcally  to  be  in- 
lerttd  into  the  occipital  boiM  be- 
tween the  curved  lines. 

The  most  internal  and  anpetfioial 
part  of  the  complexua   has   been 
Fie-  242.— fourth  cud  flftli,  and  wirt  of  the  »iith  layer  of  the  mnMlea  of 


end  flftli,  nnd  port  of  the  liith 
the  buck  Itiota  Wilson). 


10.  Sanupinalii  donU 

11.  Senispinalu  colli. 

12.  Bectui  posticoi  minor. 

13.  Bectui  posticuf  major. 


1.  Common   origin    of  the 

2.  Sacro-lombalis. 

3.  Longiinmiis  doisi. 

4.  Bpiiwlis  doni. 
6.  Cerricalia  OKendens.  IS.  Obliquiu  inferior. 

6.  TniumuJit  ccn-iris.  16.  Uulbfidna  spinn. 

7.  Tnichelo-miialDidtuB.  IT.  Leratorei  eotlanur. 

5.  Compleius.  IB.  Intenruumalei. 
S.  TraiuTemlis  cerrlda,  ibowing  its  19.  Quidratu*  Inmboni 
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called  the  Biventer  Cervicifl,  from  the  fact  that  it  consists  of  two 
fleshy  portions  or  bellies  with  an  intervening  tendon. 

The  erector  spinse  is  one  of  the  most  important  muscles  for  main- 
taining the  erect  position  of  the  trunk,  and  the  complexns  in  addition 
draws  back  the  head. 

Occipital  Artery  (Fig.  243,  3). — The  second  portion  of  the  occi- 
pital artery  is  now  exposed  in  its  course  between  the  muscles  attached 
to  the  occipital  bone.  It  was  traced  along  the  lower  border  of  the 
digastricus  in  the  neck,  and,  leaving  that  muscle,  it  now  runs 
beneath  the  splenius  capitis  and  trachelo-mastoideus,  lying  above 
the  border  of  the  superior  oblique  muscle,  and  then  getting  on  to  the 
complexus  close  to  its  insertion.  It  lastly  pierces  the  trapezius  to 
reach  the  back  of  the  scnlp,  being  accompanied  by  the  great  occipital 
nerve,  which  appears  through  the  trapezius  (i). 

The  Arteria  princeps  cervicis  is  given  off  from  this  portion  of  the 
occipital  artery  and  divides  into  a  branch  to  the  trapezius  and  a 
descending  larger  one,  which  latter  passes  beneath  the  complexus  to 
anastomose  with  the  profunda  cervicis  artery  on  the  senuspinalia 

[The  complexus  is  to  be  divided  transversely,  at  the  point  where 
the  great  occipital  nerve  pierces  it,  so  as  to  preserve  the  nerve  un- 
injured, and  the  muscle  is  then  to  be  dissected  up  from  the  condensed 
cellnlar  tissue  beneath  it  and  turned  outward.  The  small  muscles 
with  the  vessels  and  nerves  of  the  suboccipital  region  are  then  to  be 
dissected  out,  together  with  the  semispinalis  muscle  which  fills  the 
vertebral  groove  in  the  cervical  and  dorsal  regions.  All  vessels  and 
nerves  are  to  be  carefully  preserved.] 

The  Fifth  Layer  of  Muscles  (Fig.  243)  consists  of  the  two  Recti, 
the  two  Obliqui,  and  the  Semispinalis  muscles. 

The  Bectus  Capitie  Posticus  Mi^or  (Fig.  243,  8)  arises  from 
the  spinous  process  of  the  axis,  and  passes  upward  and  outward  to 
be  inserted  into  the  outer  part  of  the  inferior  curved  line  upon  the 
occipital  bone,  and  into  a  small  portion  of  the  space  below  it. 

The  Bectus  Capitis  Posticus  Minor  (Fig.  243,  6)  is  placed 
close  to  the  median  line,  and  is  slightly  overlapped  by  the  preceding 
muscle.  It  arises  from  the  posterior  tubercle  of  the  atlas,  and  is 
inserted  by  fleshy  fibres  into  the  space  below  the  inferior  cun'ed  line 
on  the  occipital  bone,  close  to  the  median  line  and  to  its  fellow  muscle 
of  the  opposite  side. 

The  Obliquus  Inferior  (Fig.  243,  18)  arises  from  the  spinous 
process  of  the  axis,  and  is  inserted  into  the  posterior  tubercle  of  the 
transverse  process  of  the  atlas.  Around  the  lower  border  of  this 
muscle  the  great  occipital  nerve  makes  its  appearance. 
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The  Otoliqana  Superior  (Fig.  S43,  lo)  is  the  eontinnstion  tipwuli 

of  the  preceding  muscle.  It  arites  from  the  traTUYeise  procesa  ot  the 
fttlta,  nnd  is  iiuerttd  iuto  the  space  between  the  ciured  Unea  of  the 
occipital  bone,  externally  to  the  complexus  anil  overlapping  the 
rectus  major.  The  occipital  artery  bus  been  seen  to  ran  along  the 
upper  border  of  this  muscle. 

The  recti  mnscles  draw  the  head  backn-ard,  and  the  rectns  major, 
oving  to  ita  oblique  direction,  nssists  slightly  in  producing  rotation. 
The    obliqui    prodtice 
Fig.  243.  rotation,    the    inferior 

oblii^uc  rotating  the 
atlas  upon  the  axis,  and 
tlie  muscle  of  one  aide 
acting  with  the  aape- 
rior  oblique  of  the 
other,  whicli  latter  ncta 
slightly  upon  the  skull. 
Vertebral  Aiterjr 
(Fig.  243,  5).  —  The 
horizontal  portion  of 
the  vertebral  artery 
ivill  be  found  in  the 
triangle  formed  by  the 
rectus  jKisticus  xaaya 
and  the  tn-o  oblique 
muscles.  It  ascends  tbrougli  the  foramina  in  the  transverse  pro- 
cesses of  the  vertcbrw,  beginning  at  tliu  sixth,  and  having  perforated 
the  atlas  is  Been  to  wind  in  the  groove  behind  the  superior  aiticnler 
process  of  that  bone,  and  pierce  the  posterior  occipito-alloid  ligament 
to  enter  the  vertebral  wmal.  Lastly  it  reaches  the  interior  of  the 
akuLl  through  the  foramen  magnum.  While  in  the  tronaverse  pro- 
cesses the  arteiy  gives  small  branches  to  the  muscles  and  to  the 
spinal  cord,  and  in  its  horizontal  portion  it  occasionally  gives  off  a 
branch  to  the  back  of  the  skull  to  supply  the  muscles. 


Fig.  243.— Suboccipital  n 

1.  Occipital  nrtery  and  nene  picrc- 

inB  tnipMiua. 

2.  TiBpci'.iiu. 

3.  Occipital  artcr}'. 

4.  Compleini. 

6.  Vertebral  artfrj. 

6.  Bectus  cspitin  poEticuj  minor. 

7.  Buboccipitnl  nerrc. 

5.  iteclQS  capitis  posticus  mBior. 


in  (draaii  by  J.  T.  Gm 
9.  Great  ocfipitnl  ncrvi 

10.  Obliqum  hup*rior. 

1 1 .  SemiapinoJu  collL 
li.  Stcrao-mBStoidsus. 

14.  Splenitis  capitis, 
16,  Trachelo-miiitoiclcui 

15.  ObUquua  inferior. 
IS.  Semispinalis  colli. 


!■)■ 
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The  Vertebral  vein  does  not  accompany  the  artery  in  this  part  of 
its  course,  but  only  commences  close  to  the  transverse  process  of  the 
atlas  by  the  junction  of  one  or  two  minute  radicles.  The  vein  ac- 
companies the  artery  through  the  transverse  processes  of  the  vertebrse, 
and  ends  in  the  subclavian  vein. 

The  Suboccipital  Nerve  (Fig.  243,  7)  (posterior  division  of  Ist 
cervical)  emerges  between  the  occiput  and  atlas,  and  generally  beneath 
the  vertebral  artery.  It  is  of  small  size,  and  supplies  branches  to 
the  recti  and  obliqui  muBcles  and  one  to  the  complcxus. 

The  Great  Occipital  Verve  (Fig.  243,  9)  is  the  iKwterior  divi- 
sion (internal  branch)  of  the  second  cervical  nerve,  and  leaves  the 
vertebral  canal  between  the  atlas  and  axis.  It  winds  below  the 
inferior  oblique,  giving  a  branch  to  that  muscle,  and  then  turns  up- 
ward to  pierce  the  complexus  and  trapezius  muscles  and  supply  the 
skin  of  the  occipital  region.    Its  external  branch  is  of  small  size. 

The  posterior  diviiion  of  the  third  nerve  gives  a  branch  which  takes 
the  same  direction  as  the  great  occipital  nerve,  and  is  joined  with  it. 

The  Deep  Cervical  Artery  lies  upon  the  semispinalis  colli 
muscle,  and  is  exposed  when  the  complexus  is  reflected.  It  is  the 
posterior  branch  of  the  superior  intercostal  artery  (p.  391),  and 
reaches  the  back  by  passing  between  the  transverse  process  of  the 
last  cervical  vertebra  and  the  neck  of  the  first  rib.  It  su])plies  the 
deep  muscles,  anastomosing  with  the  muscular  branches  of  the  verte- 
bral, and  with  the  prinoeps  cervicis  of  the  occipital  artor}'.  There  is 
thus  an  anastomosis  established  between  a  branch  of  the  carotid  and 
a  branch  of  the  subclavian  artery,  which  would  enlarge  if  the  common 
carotid  artery  were  tied« 

The  SemiapiJuJIa  (Fig.  242)  is  divided  into  the  semispinalis  colli 
and  semispinalis  dorsL 

Semispinalit  eoUi  (11)  arises  from  the  txansverse  processes  of  the 
six  upper  dorsal  vertebrsB  and  the  articular  processes  of  the  four  lower 
cervical  vertebrsB,  and  is  inserted  into  the  qpines  of  the  cervical  ver- 
tebrae from  the  2nd  to  the  5th  inclusive. 

Semispinalis  dorsi  (10)  arises  from  the  transverse  processes  of  the 
dorsal  vertebrte  from  the  sixth  to  the  tenth  inclusive,  and  is  inserted 
into  the  spinous  processes  of  the  last  two  cervical  and  upper  four 
dorsal  vertebrte. 

Spinal  Nerves  (Fig.  244). — ^The  Posterior  Divisions  of  all  the 
spinal  nerves  (with  the  exception  of  the  first  cervical  and  fourth  and 
fifth  sacral  and  the  coccygeal)  divide  into  internal  and  external 
branches,  which  supply  all  the  muacles  of  the  back. 

The  Internal  branches  of  all  the  cervical  nerves  (except  the  first) 
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and  of  the  nppei  sii  doTBal  nerves  become  cabmeounLeat  the  tipiiiou^ 


The  RTtjmnI  brandies  of  Hie  lower  eix  doraal  and  of  all  tlie  lumbot 
nerves,  become  cuU- 
Jieoue  at  an  oblique 
line  corresponding  to 
tii«  margin  of  the 
aponeuroeiB  of  the  1a- 
tissimUB  dond. 

The  External 

branches  of  the  upper 
Booral  nerves  become 
cutaneous  near  the 
jnedian  line.  The 
fourth  and  iiSth.  sacral 


all 


and  join  witli  the  coc- 
cygeal neire. 

The  Cocq/geal  n«vt 
emerges  from  the  htwer  end  of  the  Tertebral  canal  and  in  diatriboted 
to  the  coccyx. 


Fig.  244.— The  ne 
1.  Great  occipital  nerve 
2  £  3.  Complexiu  miuc 
4  &  5.  Spleniu*  capitis. 
6.  Great  (wcipital  nerve 
7  ft  B.  Small  ocdnitBl  i 
e.  SternchiiuitoicCeiii. 

10.  8emi-n>uialii  colli 

11.  Snpencia]  eerrieal  i... . 

12.  Levator  uifuli  KapntiG 

13.  Eighth  ccrrial  nerve 

14.  Stemo-mutoid  (cuQ. 

15.  TrapeiiiM. 

16.  Tiachelo-mailoid. 

17.  Deltoid. 
IB.  TranaveraaJia  colli. 
19.  Infi'a-ipinatiu. 

Fig.  Z4fi.— Section  of  neck 
1.  Anterior  jugular  vein. 
•1.  Trachea. 

3.  (Eeopbagua. 

4.  8temo-hyaid  muirlc. 
o.  Slemo-thyroiil  muirle. 
6.  'PlBtytmamyoidei. 

7-  External  jnsalar  vein. 
R.  Btemo-maitoid. 
9.  Thjrnid  gland. 


-ea  of  the  back  (from  EirMhrGU  and  LcTcilU). 

20.  SncTO-lumbalii. 

21.  Terc  minor. 

22.  Erector  tmna: 

23.  Terea  maior. 
rvc.                     !24.  Lateral  cutuneaui>  of  last  doteal. 

2A.  Latiuimua  dani. 
26.  Quadntui  Inmbonun. 
rrc.  27.  Longiaaimui  doni, 

(cut).  28.  Lateral  cutanwui  of  flnt  lumber. 

29.  Poiteiior  diviaion  of  fint  lumbar. 

30.  „         „       of  laeral  nerrea. 

31.  „         „       otfiflhlurobar. 

32.  Gluteus  mmimua. 

33.  Obliquu 


at  the  fourth  cervical  vertebra  (altered  from  Bcrattd). 

10.  Common  carotid  artcr}'. 

11.  Internal  jugular  vein.    The  de- 


front  of  thew  vesaeU,  the 
pneumo-goftric  between  them 
und    the    Bi-mpathetio    behin 
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The  Posterior  Divisions  of  the  Intercostal  and  Lumbar  Arte'- 
ries  divide  like  the  nerves  into  internal  and  external  hranches,  which 
accompany  the  nerves  to  the  muscles  of  the  hack. 

The  Sixth  Layer  of  Muscles  (Fig.  242)  consists  of  the  Inter- 
spinales,  Intertransversales,  Multifidos  Spin»,  and  Levatores  Costa- 
rum,  which  wiU  not  repay  the  trouhle  of  dissection. 

The  position  of  the  Interspinales  and  Intertransversales  is  suffi- 
ciently indicated  hy  their  names. 

The  Multifidus  Spinas  (i6)  fills  up  the  vertebral  groove  beneath 
the  erector  spinse,  arising  from  the  articular  processes  of  the  cervical 
and  lumbar  vertebne,  and  from  the  transverse  processes  of  the  dorsal 
vertebreo  and  sacrum.  The  muscle  is  inserted  into  the  spinous 
processes  of  all  the  vertebrsd  except  the  atlas. 

The  Levatores  Costarum  are  twelve  fan-shaped  muscles  passing, 
between  the  dorsal  transverse  processes  and  the  upper  borders  of  the 
ribs. 

The  Spinal  Cord  and  Membranes. 

[To  open  the  spinal  canal,  tlie  remains  of  the  muscles  of  the  back 
should  be  clearea  away  as  far  as  possible,  when  some  part  of  the 
plexus  of  dorsi-spinal  veins  may  be  seen  upon  the  vertebr».  A  block 
then  being  placed  beneath  the  thorax  so  as  to  make  the  dorsal  region 
prominent,  a  cut  is  to  be  made  with  the  saw  on  each  side  of  the 
middle  line,  so  as  to  divide  the  laniinsD  of  the  vertebras  as  far  out  a» 
possible.  Two  or  three  of  the  arches  being  now  removed  with  the 
chisel,  the  point  of  a  spine-chisel  or  rachet  is  to  be  introduced  into 
the  canal  and  the  rachet  carefully  hammered  through  the  arches  of 
the  vertebra  for  the  whole  length  of  the  spine,  except  the  upper  two* 
cervical  vertebra).  The  operation  being  repeated  on  the  opposite 
side,  the  arches  can  be  removed  with  the  bone-forceps,  and  the  canal 
will  be  thoroughly  opened.  On  the  inner  surface  of  the  arches  will 
be  seen  the  ligamenta  tuhflava  which  are  described  with  the  other 
vertebral  ligaments  (p.  446).] 

Upon  opening  the  Spinal  Canal  some  loose  tissue  and  fat  will 
be  seen,  together  with  the  meningeo-rachidian  veins,  which  are  occa- 
sionally full  of  blood.    These  extend  for  the  whole  length  of  the 
spinal  cord  under  the  name  of  posterior  longitudinal  spinal  veins,, 
and  communicate  both  with  the  veins  outside  the  vertebreo  and  with 

13.  Scalenus   anticuB    with   phrenic      16.  Splenius  colli. 

nenre.  17.  GomplexuB. 

14.  Vertebral   vesseli   in    transrerse       18.  Senu-spinalis  colli. 

process.  19.  Splenius  capitis. 

16.  Scalenus   mediua    with  brachial      20.  l-erator  auguU  scapulae.. 
oorda  in  front.  21.  Trapezius. 
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the  anUrior  longitudinal  epinitl  veins  at  the  bocks  of  tlie  bodies  of 
the  vertebrcD. 

By  removing  the  fat  and  Teina  the  Jam  mater  will  be  expoaed- 

The  I)ur&  Hater  (Fig.  346,  i )  of  the  fipinal  cord  differa  from  the 
■lura  mater  of  the  brain,  io  being  comparatively  emooth  on  its 
■exterior,  and  in  not  fonning  the  periosteuc 
does  not  send  proceeaes  into  the 
apincd  con),  nor  haa  it  any  dnusea 
fotmed  in  it,  but  has  nametoua 
laige  veins  on  its  outside. 

The  duriL  mater,  being  opened  by 
«  longitudinal  incision,  will  be 
^Ound  to  be  a  tube  firmly  connected 
with  the  mai^n  of  the  foramen 
inagnuni,  where  it  is  continuous 
with  Oie  duia  niatei  of  the  skull.  The  tube  ie  largest  in  the  cervical 
and  lumbar  regions,  but  at  tlie  top  of  the  sacrum  it  becomes  imper- 
vious, and  is  continued  to  the  coccyx  by  a  small  fibrous  process. 
Sheaths  are  given  to  all  the  spinal  nerves,  and  take  corresponding 
Erections,  being  nearly  horizontal  in  the  cervical  region  and  grsdoally 
becoming  more  vertical  below.  In  the  sacral  canitl  the  sheaths  of  the 
nerves  lie  side  by  side  with  the  fibrous  continuation  of  the  dura 
mater  between  them. 

By  removing  the  transverse  processes  of  two  or  three  of  the  dorsal 
Tertebree,  the  tubes  of  dura  mater  may  be  traced  u[>ou  the  nerves  to 
the  intervertebral  foramina,  and  will  be  found  to  be  lost  upon  the 
nerves  themselves. 

[By  opening  one  of  the  tubes  of  duia  mater  the  position  of  the 
ganglion  upon  the  posterior  root  iu  the  intervertebral  foramen  will 
be  seen.  The  cord  is  next  to  be  removed  by^  carrying  the  knife 
along  tiM  outside  of  the  dura  mater  so  as  to  divide  the  nerves  as  for 
out  as  possible,  those  which  have  been  thorou^ly  exposed  by  the 
above  dissection  bein^  divided  beyond  the  ganglion.  The  cord 
attaching  the  dura  matei  to  the  coccyx  is  to  be  divided,  and  the 
sacral  nerves  cut  as  long  as  possible,  and  lastly  the  dura  matei 
divided  transversely  at  the  level  of  the  axis.  The  cord  when 
removed  is  to  be  laid  out  on  a  table  with  the  posterior  sur&ce  upper- 
most.] 

Fig.  2M.— Tranirene  sectjon  of  tha  ipinil  cord  sod  Its  membrauM  (tnm 
Uinchfold  ind  LavdlU). 
I.  Dan  mater.  6.  Sulwnehnoid  apsoe. 

U.  Fsiietal  layer  at  snohnoid.  B.  Anteiiar  not  of  nerre. 

3.  Tiaceml  Ujer  of  snchnoid.  7.  liguinitum  dsntioulstam. 

i.  CbtI^  of  srashndd.  8.  Osn^im  onpastcriamiAoCKXiV 


470  THE  SPINAL  CORD  AND  MEBIBRANES. 

The  anterior  and  the  posterior  surfaces  of  tlie  spinal  cozd,  wliei» 
removed  from  the  body,  may  always  be  distingaished  as  follows  : — 

1.  There  is  a  bright  shining  cord  (linea  splendens)  running  down 
the  anterior  surface. 

2.  There  is  one  spinal  artery  on  the  anterior,  but  two  arteries  on 
the  posterior  surface. 

3.  The  posterior  i-oots  of  the  nerves  are  ganglionic. 

The  Arachnoid  (Fig.  246,  2,  3)  consists  of  a  parietal  and  visceral 
layer  like  the  aracLinoid  of  the  brain,  with  which  it  is  continuous. 
The  parietal  layer  is  seen  on  the  inner  surface  of  the  dura  mater,  to 
which  it  is  firmly  attached ;  the  visceral  layer  is  reflected  loosely 
upon  the  spinal  cord,  giving  to  the  several  nerves  loose  sheaths^ 
which  are  reflected  upon  themselves  at  the  point  where  the  nerves 
pierce  the  dura  mater. 

The  Subarachnoid  Space  (Fig.  246,  5)  is  between  the  visceral 
layer  of  the  arachnoid  and  the  pia  mater  of  the  spinal  cord,  and  can 
be  shown  by  lifting  up  the  arachnoid  with  forceps,  or  by  inserting  a 
blow-pipe  and  forcing  air  beneath  the  membrane.  This  space  com- 
municates with  the  interior  of  the  brain  by  an  opening  at  the  lower 
extremity  of  the  fourth  ventricle.  It  lodges  the  subarachnoid  fluids 
which  also  enters  the  ventricles,  and  is  hence  called  cerebro-gpinal 
fimd.* 

[The  conl  is  to  be  tiuned  over  so  as  to  expose  its  anterior  surface,, 
and  an  incision  is  to  be  made  through  the  aura  mater  to  ^-^pose  the 
arachnoid  and  subarachnoid  space,  as  was  done  behind.  The  piai 
mater  is  then  to  be  examined  botJi  on  the  front  and  back  of  the 
cord.] 

The  Pia  Mater  encloses  the  spinal  cord,  giving  prolongations 
upon  the  roots  of  the  nerves.  It  is  continuous  with  the  pia  mater  of 
the  brain,  but  is  more  fibrous  and  less  vascular  than  it.  It  sends  a* 
process  into  the  anterior  median  fissiue  of  the  cord,  opposite  to 
which  is  a  fibrous  band  called  linea  gplendens,  and  at  the  first  lumber- 
vertebra  (termination  of  the  spinal  cord)  ends  in  the  filum  terminale 
or  central  ligament  of  the  cord,  which  lies  within  the  prolongation  of 
the  dura  mater,  to  be  attached  with  it  to  the  coccjrx. 

The  lagamentum  Denticulatum  (Fig.  247,  16)  is  found  oa 
each  side  of  the  cord  between  the  anterior  and  posterior  roots  of  the 

*  It  has  been  supposed  that  a  distinct  serous  membrane  existed  beneath  the 
true  arachnoid,  in  wnich  the  subarachnoid  fluid  was  contained.    Mr.  Hilton  has* 

S'ven  pronunence  to  this  view  in  his  *' Lectures  on  Best  and  Pain"  (1868),  but 
e  question  was  decided  some  years  since  by  Dr.  Sharpey,  who  found  that  micro-- 
iM^picflliy  there  was  no  evidence  ot  &  ve^ua  wtous  membrane. 
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Fig.  247. 


nerves.  It  ia  fonned  by  a  series  of  twenty-one  or  two  serrations, 
connected  with  the  pia  matei  and  with  the  inner  surface  of  the  dura 
nutei  midway  between  the  Bpertures  of  exit  for  the  nerves.  It 
■erree  to  sling  the  cord  and  secure  it 
from,  shocks. 

The  AnUrior  Spinal  ArUrytati  the 
two  PotUrvyr  Spinai  Arterie*  may  be 
traced  upon  the  cord  if  well-injected. 
They  ore  branches  of  the  vertebral 
arteries,  tlio  anterior  being  formed 
by  the  junction  of  a  branch  from 
each  side.  The  arteries  ramify  in  the 
pia  mater,  anastomosing  with  tbe 
Bpinol  branches  which  enter  the 
vertebral  canal  through  the  int«rver- 
tebral  foramina. 

The  Vtiia  of  the  conl  pass  through 
the  intervertebral  foramina  to  join 
the  vertebral,  intercostal,  and  lumbar 

The  Spinal  Cord  (Figs.  246,  247) 
extends  from  the  termination  of  the 
medulla  oblongata  at  the  level  of 
the  upper  border  of  the  atlas,  to  tbe 
first  lumbar  vertebra.  It  is  cylin- 
drical in  shape,  but  presents  two 
flattened  enlargements,  one  the  bra- 
chial, which  extenils  from  the  third 
cervical  to  the  first  dorsal  vertebra, 
and  the  lower  or  lumbar  eolaz^e- 
ment  near  the  lower  extremity  of  the  coril.     From  tlie  upper  tn- 


Fig.  247.— Fcnirth  venlriric  nnd  npp«r  pnrt  of  npinnl  ronl  and  nifmbmnn.  The 
pcwterior  rooti  of  tbe  ni-rve  sru  reiDLTed  on  ibe  left  aide  (rrom  HirscUbId 
■nd  Lsveillt). 

11,11.  Aotcrior   divimoni    of   *piiul 


1.  Corpora  qiudiiEemina. 

2.  Fillet  of  the  ohv«ry  bodj. 
8.  Plow  ISM  a  cerebello  ad  UiAi*. 
i.  ProcMKU  a  cerebello  ad  pontrm. 
fi.  Pioceaus  ■  cerebello  ad  niedullam. 
t.  Floor  of  fourth  Tentricle. 

7.  Olowo-phirynjod  nerve. 


14,14.  Pntenornwtiofipiniilnerm. 
15.  Line  of  ori^  of  poMerior  roots  of 

IS,  IB.  Ligamentum  denticnlatnin. 

17.  17.  Anterior  roots  of  ipinsl  Dnrea. 

18.  Dura  maler. 
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largement  the  nerves  to  the  upper  extremity  have  their  origins ; 
from  the  lower  eiilargement  the  lumbar  and  sacral  nerves  arise,  which, 
lying  side  by  side  before  they  leave  the  vertebral  canal,  form  the 
caiula  equina. 

The  cord  presents  an  anterior  median  fissure,  which  extends  for  its 
whole  length,  and  &  posterior  median  fissure,  which  is  most  distinct  at 
the  upper  and  lower  parts  of  the  cord. 

A  lateral  fissure  extends  along  the  line  of  attachment  of  the 
posterior  roots  of  the  spinal  nerves,  thus  dividing  each  half  of  the 
cord  into  an  awtero-laieral  and  a  posterior  column. 

The  anterior  roots  of  tlie  nerves  emerge  from  the  antero-lateial 
columns,  and  these  are  sometimes  considered  to  mark  a  further  sub- 
division into  anterior  and  lateral  columns.  At  the  bottom  of  the 
median  fissures  is  the  commissure,  which  is  nearer  to  the  anterior 
than  the  posterior  surface  of  the  cord. 

The  Spinal  Nerves  (Fig.  247)  are  thirty-one  in  number  on  each 
side  of  the  cord.  Each  nerve  has  been  seen  to  arise  by  two  roots, 
the  posterior  (with  the  exception  of  the  first  nerve)  being  larger 
than  the  anterior.  The  posterior  roots,  with  the  exception  probably 
of  the  first  nerve,  have  each  a  ganglion  which  is  generally  placed 
in  the  intervertebral  foramen,  at  which  point  and  immediately  beyond 
the  ganglion  the  anterior  (motor)  and  posterior  (sensory)  roots  unite 
to  form  a  spinal  nerve  of  mixed  endowments. 

The  first  two  cervical,  with  the  sacral  and  coccygeal  nerves,  are 
exceptions  to  the  general  rule  as  regards  the  position  of  the  ganglia. 
The  ganglia  of  the  two  cervical  nerves  lie  upon  the  arches  of  the 
atlas  and  axis,  at  which  points  the  roots  of  the  nerves  unite.  The 
ganglia  of  the  sacral  and  coccygeal  nerves  are  within  the  sacral  canal. 

Each  spinal  nerve  divides  into  an  anterior  and  a  posterior  trunk, 
the  anterior  divisions  being  the  laiger  throughout,  Mith  the  exception 
of  the  Ist  and  2nd  cervical  nerves,  of  which  the  posterior  is  larger 
than  the  anterior  division.  The  majority  of  the  spinal  nerves  divide 
just  outside  the  intervertebral  foramina,  but  in  the  first  cervical,  the 
last  sacral,  and  the  coccygeal  nerves,  the  division  takes  place  within 
the  dura  mater ;  and  the  upper  four  sacral  nerves  divide  within  the 
sacral  canal,  the  anterior  and  posterior  trunks  emerging  at  the 
anterior  and  posterior  sacral  foramina. 

On  a  transverse  section  (Fig.  246)  the  spinal  cord  will  be  found 

to  consist  of  white  nervous  matter,  in  which  are  seen  two  grey 

crescents,  with  their  convexities  turned  toward  one  another  and 

connected  together  by  a  grey  commissure^  in  front  of  which  are  som^ 

.  white  iSbres  forming  the  toKite  commtMure, 
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The  anterior  corntui  of  the  grey  crescents  are  larger  than  the  posterior 
comua,  but  do  not  reach  to  the  periphery  of  the  cord  ;  the  slender 
posterior  comua  are  closely  connected  with  the  posterior  roots  of  the 
spinal  nerves  in  the  lateral  fissure.  A  small  central  canal  (canal  of 
Stilling)  exists  throughout  the  cord. 

It  is  impossible  for  the  student  in  his  ordinary  dissection  to  in- 
vestigate the  minute  anatomy  of  the  spinal  cord,  and  he  is  therefore 
referred  to  works  on  minute  anatomy  for  fuller  details. 


PAET  VI. 


DISSECTION   OF  THE  BRAIN. 

Before  dissecting  the  Membranes  or  Vessels  of  the  Brain,  it  will 
be  well  to  recognise  the  several  parts  of  the  Encephalon,  as  this  will 
assist  the  student  in  following  the  description. 

The  uj^per  part  of  the  brain  is  formed  by  the  Cerebrum,  or  great 
brain,  which  is  divided  into  two  synmietrical  halves  by  a  median 
longitudinal  fissure.  The  under  surface  or  huse  of  the  brain  is  mach 
more  complicated  than  the  upper  surface,  and  ^\•ill  be  subsequently 
examined  more  particularly.  At  the  posterior  part  will  be  seen  the 
Cerebellum  or  smaller  brain,  which  consists  of  two  s^'mmetrical 
halves,  like  the  great  brain  ;  tliese  are  united  by  a  convex  white 
body,  the  Pons  Varolii,  at  the  lower  bortler  of  which  is  the  upper 
part  of  the  spinal  cord  or  the  Medulla  Oblongata. 

These  parts  will  be  readily  recognisetl  by  referring  to  Fig.  249. 

[The  brain  is  to  be  placed  in  a  plate  with  the  base  upward,  for  the 
examination  of  the  membranes  and  the  dissection  of  the  vessels.] 

The  Membranes  of  the  Brain  are  the  Dura  Mater,  the  Arachnoid, 
and  the  Pia  Mater. 

The  Dtira  Mater  has  been  already  seen  lining  the  skull  and 
giving  off  processes  for  the  support  of  the  brain  (p.  299). 

The  Arachnoid  is  a  serous  membrane  which  has  been  seen  to 
consist  of  two  layers— |?arieto/,  which  lines  the  dura  mater,  and 
visceraXy  which  is  now  to  be  examined. 

The  Visceral  layer  is  more  or  less  united  with  the  subjacent  pia 
mater,  but  differs  from  it  in  passing  from  one  convolution  to  another 
without  dipping  into  the  sulci.  It  passes  into  the  great  longitudinal 
fissure  between  the  hemispheres  of  the  cerebrum,  and  may  be  con- 
veniently  traced  from  the  anterior  termination  of  this  over  the  base 
of  the  cerebrum  (the  lobes  of  which  it  binds  together)  to  the  cere* 
hdlxan  and  medidla  oblon^ta,  where  it  becomes  continuous  with  the 
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arachnoid  of  the  spinal  cord.  It  gives  sheaths  to  the  cranial  nerves 
as  far  as  the  foramina  of  exit,  where  they  are  reflected  to  join  the 
parietal  layer  of  arachnoid. 

Between  the  arachnoid  and  the  pia  mater  is  the  Subaxachnoid 
Space,  which  contains  the  cerebro-spinal  fluid,  and  which,  though 
existing  all  over  the  brain,  is  only  to  be  seen  in  the  following 
places  : — 

The  Anterior  Svharachnoid  Space  (diamond-shaped  space)  is  imme- 
diately in  front  of  the  pons  Varolii,  and  is  formed  by  the  stretching 
of  the  arachnoid  from  one  middle  lobe  of  the  cerebnun  to  the  other, 
as  far  forward  as  the  optic  commissure. 

The  Posterior  Subarachnoid  Space  will  be  found  beneath  the  cere- 
bellum on  lifting  up  the  medulla  oblongata.  This  communicates 
with  the  subarachnoid  space  of  the  spinal  cord,  and  with  the  interior 
of  the  brain  by  means  of  an  aperture  into  the  fourth  ventricle,  which 
may  now  be  seen  by  removing  the  layer  of  arachnoid. 

The  Pia  Mater  is  a  vascular  membrane  closely  investing  the 
brain  and  passing  into  the  sulci  between  the  convolutions,  besides 
giving  processes  into  the  interior  of  the  brain  which  will  be  subse- 
quently examined.  It  becomes  more  tough  and  fibrous  as  it 
approaches  the  spinal  cord,  upon  whidi  its  vascularity  almost  entirely 
diasippears. 

[The  arachnoid  is  to  be  removed  from  the  arteries  at  the  base  of  the 
brain,  which  are  to  be  cleaned  and  the  branches  followed.  It  will 
now  be  possible  to  show  the  longitudinal  fissure  between  the  two- 
anterior  lobes  of  the  cerebrum  more  clearly  than  before,  and  also  the 
fissure  of  Sylvius  between  the  anterior  and  middle  lobes  of  each  side,, 
into  which  a  large  artery  may  be  traced.] 

The  Arteries  of  the  Brain  (Fig.  248)  are  derived  from  four  great 
trunks—the  two  vertebral  and  the  two  internal  carotid  arteries. 

The  Vertebral  Artery  (i)  has  been  seen  to  be  a  branch  of  the 
subclavian  artery,  and  has  been  traced  through  the  transverse  pro- 
cesses of  the  cervical  vertebne  to  the  atlas.  The  artery  pierces  the 
dura  mater  between  the  occiput  and  the  atlas,  and  enters  the  skull 
through  the  foramen  magnum  by  the  side  of  the  medulla  oblongata* 
At  the  lower  border  of  the  pons  Varolii  the  two  vertebrals  unite  in 
the  y^ttilar  Artery  (6),  which  passes  along  the  middle  line  of  the 
IK)ns  Varolii  to  bifurcate  at  its  anterior  border  into  the  potUrior 
cerebral  arterie$  (8). 

The  Branchei  of  the  Vertebral  Artery  are  : — 

1.  A  small  Poiterior  Spinal  artery  (3),  which  runs  doT^n  the  pos- 
terior tni&ce  of  the  spinal  cord  with  its  fellow  of  the  opposite  side. 
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2.  A  small  AiUcrior  Spinal  artery  (2),  which  joins  its  fellow  of  the 
opposite  side  to  form  a  suiall  trunk  running  down  the  anterior 
surface  of  the  spinal  cord. 

3.  A  small  Posterior  Meningeal  artery  (4)  to  the  dura  mater. 

4.  The  Posterior  Inferior  Cerebellar  artery  (5),  which  passes  hack- 
ward  to  the  posterior  part  of  the  inferior  surfsu^e  of  the  cerebellum, 
and  anastomoses  with  the  other  cerebellar  arteries. 

The  Brandies  of  the  Basilar  Artery  are  : — 

1.  The  Ayiterior  Inferior  Cerebellar  arteries^a.  pair  of  small  branches 
passing  to  the  anterior  part  of  the  inferior  surface  of  the  cerebellum 
on  each  side,  and  anastomosing  with  the  other  cerebellar  arteries. 
These  are  only  two  of  the  following. 

2.  Transverse  arteries  of  the  Pons,  four  or  five  on  each  side,  which 
supply  the  pons  Varolii,  and  one  of  which,  the  auditory ^  accompanies 
the  auditory  nerve  into  the  temporal  bone. 

3.  The  Superior  Cerebellar  arteries  (7),  which  arise  close  to  the  bi- 
furcation, having  the  third  pair  of  nerves  between  them  and  the 
posterior  cerebral  arteries.  Each  artery  winds  round  the  cms 
cerebri,  parallel  to  the  fourth  nerve,  to  the  upper  surface  of  the  cere- 
bellum, where  it  anastomoses  with  its  fellow  and  with  the  inferior 
cerebellar  arteries. 

4.  The  Posterior  Cerebral  arteries  (8),  which  are  the  terminal 
branches  of  the  basilar  trunk.  Each  artery  wiadB  round  the  cms 
cerebri,  parallel  to  the  superior  cerebellar  artery  but  separated  from  it 
by  the  third  nerve,  and  is  distributed  to  the  under  surface  of  the 
posterior  lobe  of  the  cerebrum,  where  it  anastomoses  with  the  middle 
cerebral  artery.  It  gives  off  small  branches  to  the  locus  perforatus 
posticus,  and  a  choroid  artery  to  the  velum  interpositunu 

The  Internal  Carotid  Artery  (Fig.  248,  10)  has  been  traced  to 
the  anterior  clinoid  process  of  the  sphenoid  bone,  close  to  which  it 
was  divided  in  removing  the  brain.  The  artery  reaches  the  base  of 
the  brain  close  to  the  outer  side  of  the  optic  commissure,  and  at  once 
breaks  up  into  three  branches — the  anterior  and  middle  cerebral,  and 
the  posterior  communicating  arteries. 

1.  The  Anterior  Cerebral  artery  (13)  runs  forward  in  the  longi- 
tudinal fissure,  and,  turning  round  the  corpus  callosum,  is  distributed 
to  the  anterior  part  of  the  cerebrum.  The  arteries  of  the  two  sides 
are  united  at  the  commencement  of  the  fissure  by  a  short  transverse 
branch,  the  anterior  communicating  artery  (14). 

2.  The  Middle  Cerebral  artery  (12)  is  a  laige  branch,  which  runs  in 
•the  fissure  of  Sylvius  between  the  anterior  and  middle  lobes,  and 
Jmabea  the  surface  of  the  brain^  where  it  anastomoees  with  the 
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Ulterior  and  posterior  cerebral  arteries.    It  gives  off  some  small 

branches  near  its  commencement,  which  {neice  the  lomt  ptrfaratvt 

antiatt. 

3.  The  Petttrior  Communieatiw}  ar(«nf  (9)  b  a  long  slender  bmuDh^ 

Us.  248. 


which  nms  backward  to  join  the  posterior  cerebral  arterjr  at  a  right 
angle. 
A  dwroid  artery  is  given  off  by  either  the  carotid  or  the  middle 

Kg.  2*8,— Arteries  ol  tl»  Brain  «nd  Circle  of  ¥illii  (from  Wilion), 

1.  Tertebral  Brterie*.  9.  FMterior  Fommuniciting  biasch 

2.  Anterior  (pin^  uterkt  onitiDg  of  the  intenul  rarotid. 
t-  f^.^  .  ^-..i.  "  ■■  ■'                       10.  Interaal  carotid  artery,  ahowinj 

ill  curre*  within  tlie  tkall. 
. .—J.  11.  Ophtlislniio  Brtory  dividsd. 

5.  lafFriDT  cercbelur  aiterj.  12.  Uiddle  cenbml  artery. 

6.  Badiar  uterr  firing  off  tnna-  ,     13.  Anterior   eerebnl   arteria*   eon- 

tene  braoclm.  nectod  by— 

7.  Superior  cerebellar  nrterjr.  14.  Antnior  conunanicating  artery. 

8.  Porterior  eeivbnl  artery. 
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cerebral  artery,  and  winds  round  the  cms  ceiebri  to  the  choroid 
plexus  of  the  lateral  yentricle. 

The  Circle  of  Willi*  (Fig.  248)  is  the  name  given  to  the  com- 
munication between  the  arteries  at  the  base  of  the  brain^  and  may  he 
traced  on  either  side  from  before  backward  as  follows: — ^Anterior 
communicating,  anterior  cerebral,  and  carotid  arteries ;  posterior 
communicating,  posterior  cerebral,  and  basilar  arteries.  This  free 
anastomosis  is  of  importance  in  carrying  on  and  equalising  the  drcn- 
lation  of  the  blood  in  the  brain  when  an  obstruction  to  one  of  the 
main  trunks  occurs. 

Various  irregularities  of  the  vessels  forming  the  circle  of  Willis  may 
be  met  with,  the  arteries  being  much  above  or  b^ow  their  normal 
size  in  various  parts  of  the  circle  ;  but  the  direct  communication 
between  the  trunks  is  almost  constant. 

The  Veins  of  the  brain  open  into  the  sinuses  of  the  skull,  which 
have  been  examined  (p.  300). 

The  Base  of  the  Brain. 

[The  arachnoid  and  pia  mater  are  to  be  carefully  dissected  from 
the  b«i8e  of  the  brain,  care  being  taken  not  to  detach  any  of  the 
nerves.  It  should  be  noticed  that  the  pia  mater  disappears,  on  the 
outer  side  of  each  crus  cerebri,  beneath  the  middle  lobe  of  the  cere- 
brum ;  this  is  the  commencement  of  the  great  transverse  fissure  of 
the  brain,  which  opens  into  the  inferior  comu  of  the  lateral  ventricle. 
The  pia  mater  upon  the  cerebellum  and  posterior  part  of  the  cere- 
brum should  be  left  undisturbed,  so  that  the  velum  interpositum  may 
not  be  damaged.] 

The  under  surface  of  the  great  brain  or  Cerehrtim  is  divided  into 
three  lobes  on  each  side  of  tlie  median  line. 

The  Anterior  Lobe  (Fig.  249,  2)  of  the  cerebrum  is  separated 
from  the  middle  lobe  by  the  fissure  of  Sylvius,  and  from  the  oppo- 
site side  by  the  longitudinal  fissure.  Its  under  surface  is  hollowed 
out  in  the  centre,  and  fits  closely  upon  the  orbital  plate  of  the  skulL 
It  presents  several  small  orhiUil  convolutions,  and  close  to  the  median 
line  the  extremity  of  the  cmivoluiion  of  the  longitudinal  Jissurt,  in 
which,  about  half  an  inch  from  the  fissure  and  parallel  to  it,  is  the 
olfactory  sulcus  which  lodges  the  olfactory  peduncle. 

The  Middle  Lobe  (Fig.  249, 18)  of  the  cerebrum  is  separated  from 
the  anterior  lobe  by  the  fissure  of  Sylvius,  but  is  continuous  with  the 
posterior  lobe,  the  division  between  the  two  being  marked  only  by 
the  border  of  the  cerebellum,  the  under  surface  of  which  is  now 
seen.    It  occupies  the  middle  fossa  of  the  base  of  the  skull,  and  pre- 
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fleuts  the  eonvolutiona  forming  the  temporal  lobe,  to  be  afterwazds 
describecL 

The  Posterior  Lobe  is  not  divided  from  the  middle  lobe  hy  any 
marked  fiMore,  but  is  that  part  of  the  cerebrum  which  is  above  the 
eerebellum. 

It  will  be  most  convenient  to  examine  the  several  structures  found 
in  the  base  of  the  brain  in  front  of  the  pons  Varolii  from  before 
backward,  first  in  the  median  line  and  afterwards  on  each  side.  In 
the  median  line  from  before  backward  are — (1)  the  longitudinal 
fissure;  (2)  the  lamina  cinerea;  (3)  the  optic  commissure;  (4)  the 
tuber  cinereum  (with  the  infundibulum  and  pituitar}"  body) ;  (5)  the 
corpora  albicantia ;  (6)  the  locus  perforatus  posticus. 

On  each  side  from  before  backward  are— (1)  the  under  surface  of 
the  anterior  lobe  of  the  cerebrum,  with  (2)  the  olfactory  bulb  and  the 
oUactory  peduncle  resting  in  the  olfcu^tory  sulcus ;  (3)  the  optic  nerve 
(in  front  of  the  commissure),  and  (4)  the  optic  tract  (behind  the  com- 
missure) ;  (5)  the  locus  perforatus  anticus  close  to  the  commencement 
of  (6)  the  fissure  of  Sylvius ;  (7)  the  cms  cerebri  diverging  from  its 
fellow,  with  the  commencement  of  the  transverse  fissure  to  its  outer 
side ;  (8)  the  third  nerve  appearing  between  the  divergent  crura ;  (9) 
the  fourth  nerve  winding  round  the  cms;  (10)  the  under  surface  of 
the  middle  lobe  of  the  cerebrum. 

The  Longitudinal  Fiieiire  (Fig.  249,  i)  is  the  terminal  portion 
of  the  fissure  which  divides  the  upper  surface  of  the  bruin  into  the 
two  hemispheres.  It  separates  the  anterior  lobes  of  tlie  cerebrum, 
and  if  these  are  drawn  apart  a  white  body  will  be  seen  at  the  bottom 
of  the  fissure,  which  is  the  corpus  callosum  ;  the  anterior  port,  around 
which  the  anterior  cerebral  artery  turns,  being  known  as  the  r/eviu,  and 
the  central  portion  continued  into  the  lamina  cinerea  as  the  rostrum. 

The  Lamina  Cinerea  (Fig.  249,  4)  is  a  thin  grey  kyer,  con- 
tinuous with  the  under  surface  of  the  corpus  callosum  and  prolonged 
to  the  margin  of  the  optic  commissure.  This  is  often  torn  in  remov- 
ing the  brain. 

The  Optic  CommiMure  or  Chiasma  (Fig.  249,  7)  is  the  point  of 
communication  between  the  two  optic  nerves.  The  fibres  of  each 
optic  tract  have  the  follo^ving  an-angement : — The  outermost  fibres 
])ass  to  the  optic  nerve  of  the  same  side ;  tlie  middle  fibres  decussate 
with  those  of  the  opposite  side  forming  a  figure  of  X,  and  pass  to  the 
optic  nerve  of  the  opposite  side ;  the  most  internal  fibres  are  reflected 
bock  to  the  brain  along  the  opposite  optic  tract  behind  the  cross 
arrangement,  and  a  few  fibres  of  the  optic  nerve  pass  in  front  of  it 
from  one  eye  to  the  other. 
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Th«  Tab«r  CinBreum  (Fig.  249,  8)  is  a  gie^  body  placed  imme- 
diately behind  the  optic  chiasma.  Projecting  from  it  is  the  in/iia- 
dUndum  (fannel),  a  tube  connected  with  the  pituitary  body,  whi^  is 
geneiallf  left  in  the  ulla  turcica  upon  the  removal  of  the  hnia. 
The  infimdibtiJum  conimunicatea  with  the  thiid  ventiicle  of  the  biHn 

Fig.  249. 


Fij.  :J49.— Tha  bue  ot  the  brun  (from  Uinohftld  and  LereillQ. 


1.  Longitudinal  Gi 

5.  2.  Anteiior  lobca  of  ccrebnun. 

3.  OlfBctor;  bulb. 

4.  T*minft  cinertA. 
B.  Finiira  ol  Sflviui. 

6.  Locm  pcrfoTBtu)  uitictu. 

7.  Optic  MmniMme. 

8.  Tuber    cineteum    uni]    infUnti 

bulum. 
0.  Third  Dprre. 
10.  Coipoi  albiruu. 
U.  Fourth-    - 

12.  LoeiuE 

13.  Fifth  n< 

14.  Cnu  cerebri. 
U.  8Utlli»rTu. 
16.  Puii  Yuvlii. 


17.  PortiodumotTth. 

18.  Middle  lobe  of  cerebnun. 

19.  Pcrtiomolliiof'th. 

20.  Anterior  pymmid. 

21.  GloasD-phoryngeal  nam. 

22.  OliTuy  body. 

23.  Fnenma..gutric  nerre. 

24.  Lateral  tract. 

2B.  SpinnI  ncreHory  nerre. 

25.  nimsttiii  lobe. 

27.  IlypOKloMil  noTTB. 
2S.  Cerebellum. 

29.  AmvnUla. 

30.  SlenJer  lobe. 

31.  Pootcrior  lobe  of  rcrabruffl- 

32.  Foiteriar  inferior  loba. 

33.  Inferior  renniftinn  protcs. 
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by  its  tipper  end,  and  in  the  footns  opened  into  the  hollow  pituitary 
body,  bnt  is  closed  below  in  adult  life. 

The  pituitary  body  (if  left  attached)  will  be  seen  to  be  solid  in  the 
adult,  and  to  consist  of  two  lobes  of  a  reddish  colour.  The  anterior 
lobe  is  the  larger,  and  is  oblong  in  shape;  the  posterior  lobe  is 
round. 

The  relation  of  the  infundibulum  and  pituitary  body  to  the  tuber 
•dnereum  will  be  better  understood  by  referring  to  the  vertical 
flection  of  the  brain  (Fig.  258,  20). 

The  Corpora  Albicantia  or  Mammillaria  (Fig.  249, 10)  are  two 
white  bodies  resembling  small  peas,  which  are  placed  between  the 
two  crura  cerebri  They  are  formed  by  the  anterior  crura  of  the 
fornix  which,  as  will  be  afterwards  seen,  descend^to  the  base  of  the 
brain  and  there  make  a  sudden  twist  upon  themselves,  thus  forming 
the  bodies.  Upon  section  grey  matter  will  be  found  in  the  interior 
of  each  body. 

The  Locus  Perforatus  Posticua  (Fig.  249,  12)  (Pons  Tarini)  is 
placed  in  the  angle  between  the  two  crura  cerebrL  It  is  composed 
of  grey  matter,  and  is  perforated  by  numerous  vessels  going  to  the 
thalamus  opticus. 

The  several  structures  which  have  been  enumerated  in  the  median 
line,  viz.,  lamina  ciuerea,  optic  chiasma,  tuber  cinereum,  corpora 
albicantia,  and  locus  perforatus  posticus,  are  all  included]  within  the 
area  of  the  circle  of  Willis,  and  also  form  the  floor  of  the  third  ven- 
tricle of  the  brain,  as  will  be  seen  on  referring  to  a  vertical  section 
(Fig.  258). 

The  Olfactory  Peduncle  (First  nerve)  (Fig.  249,  3)  is  of  a  pris- 
matic shape  and  is  very  soft,  being  destitute  of  neurilemma  and  only 
held  in  its  place  by  a  reflection  of  the  arachnoid.  The  peduncle  has 
three  roots,  two  white  and  one  grey.  The  external  root  (white)  passes 
across  the  fissure  of  Sylvius  in  the  middle  lobe,  and  may  be  traced  to 
the  corpus  striatum ;  the  internal  root  (white)  goes  to  the  inner  side 
of  the  anterior  lobe ;  the  middle  root  (grey)  passes  to  the  papilla  of 
grey  matter  in  the  olfcu^tory  sulcus. 

The  Olfactory  Bulb  (Fig.  249, 3)  is  formed  upon  the  extremity  of 
the  olfactory  peduncle,  and  from  it  the  branches  of  the  olfactory  nerve 
arise  which  descend  to  the  nose.  It  is  composed  of  grey  matter,  is 
oval  in  shape,  and  rests  upon  the  cribriform  plate  of  the  ethmoid 
bone. 

The  Optic  or  Second  Nerve  (Fig.  249,  7)  passes  from  the  optic 
<x)mmis8ure  to  the  eye-ball,  where  it  is  lost  in  the  retina.  It  is  round 
and  firm,  and  is  invested  by  a  sheath  of  dura  mater.    It  has  beea 
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shown  that  each  optic  nerve  has  fibres  deriyed  from  the  opposite  as 
well  as  from  its  own  side  of  the  body. 

The  Optic  Tract  (Fig.  249)  is  a  flattened  band  connecting  th& 
optic  commissure  with  the  brain.  It  can  be  seen  disappearing  around 
the  cms  cerebri  and  beneath  the  middle  lobe,  and  will  be  afterwards 
traced  to  the  corpora  geniculcUa^  to  the  optic  thalamus,  and  to  the 
corpora  quadrtgemina. 

The  Locus  Perforatus  Anticus  (Fig.  249,  6)  is  situated  dose 
behind  the  olfactory  nerve,  and  at  the  inner  end  of  the  fissure  of 
Sylvius.  It  is  composed  of  grey  nervous  matter,  and  is  perforated 
by  numerous  small  branches  from  the  middle  cerebral  artery. 

The  Fissure  of  Sylvius  (Fig.  249,  5)  runs  outwards  between  the 
anterior  and  middle  lobes  of  the  cerebrum,  and  is  occupied  by  the 
middle  cerebral  artery.  It  corresponds  to  the  margin  of  the  lesser 
wing  of  the  sphenoid  bone  when  the  brain  is  in  Htu^  and  is  divided 
into  two  portions  on  the  outer  aspect  of  the  brain,  which  will  be 
subsequently  traced.  At  the  bottom  of  the  fissure  will  be  seen  a  few 
nearly  straight  convolutions  {gyri  opertx)  aggregated  together,  to  whicb 
the  name  Island  of  Reil  or  central  lobe  has  been  applied. 

The  Crus  Cerebri  (Fig.  249,  14)  (peduncle  of  the  cerebrum)  Lb^ 
one  of  two  large  white  bodies,  which  appear  at  the  anterior  border  of 
the  pons  Varolii  and  diverge  to  enter  the  under  surface  of  the  cere- 
brum. It  is  continuous  with  the  anterior  columns  of  the  spinal  cord 
through  the  pons  Varolii.  Winding  round  each  crus  are  the  optic 
tract  and  the  fourth  nerve,  and  between  the  two  crura  is  the  inter^ 
peduncular  space  containing  the  tuber  cinereum,  the  corpora  albicantia,^ 
and  the  locus  perforatus  posticus. 

The  Third  Nerve  (Fig.  249, 9)  (n^tor  oculi)  is  a  good-sized  nerve, 
which  appears  with  its  fellow  between  the  crura  cerebri  in  front  of 
the  pons  Varolii.  The  fibres  are  connected  with  the  grey  substance 
of  the  crura  (locus  niger),  and  may  be  traced  to  the  floor  of  the  fourth 
ventricle. 

The  Fourth  Kerve  (Fig.  249,  11)  (trochlearis  vel  patheticus)  is 
the  smallest  of  the  cranial  nerves,  and  winds  round  the  crus  cerebri. 
It  will  be  afterwards  traced  to  the  valve  of  Vieussens. 

The  Pons  Varolii  or  Annular  Protuberance  (Fig.  249,  16)  is 
the  large  white  body  immediately  behind  the  crura  and  in  front  of 
the  medulla  oblongata.  It  is  more  or  less  convex  from  side  to  side, 
but  is  slightly  grooved  along  the  middle  line  by  the  basilar  artery. 
On  each  side  is  around  thick  process  of  white  fibres  passing  obliquely 
outwards  and  backwards  to  the  cerebellum,  which  is  the  cms  cerebelli 
or  processus  a  cerebello  ad  pontem.    Emerging  from  the  side  of  the 
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pons  is  the  fifth  nerve,  and  overlying  it  (in  this  position)  is  the  sixth 
pair  of  nerves. 

The  Fifth  Nerve  (Fig.  249, 13)  (trifacial,  trigeminal)  is  the  largest 
of  the  cranial  nerves,  and  consists  of  two  portions,  motor  and  sensory, 
of  which  the  motor  is  the  smaller  and  the  anterior.  The  nerve  arises 
from  the  side  of  the  pons  Varolii,  a  few  fibres  of  which  intervene  be- 
tween the  two  roots  ;  but  its  deep  origin  can  be  traced  to  the  floor  of 
the  fourth  ventricle. 

The  Sixth  Nerve  (Fig.  249,  15)  (abducens  oculi)  arises  from  the 
anterior  pyramid  of  the  medulla  oblongata  close  to  the  posterior 
border  of  the  pons,  and  slightly  from  the  pons  itself.  It  may  be 
traced  deeply  to  a  nucleus  in  the  floor  of  the  fourth  ventricle. 

The  Medulla  Oblongrata  (Fig.  249)  is  the  upper  part  of  the 
spinal  cord,  and  extends  from  the  upper  border  of  the  atlas  to  the 
lower  border  of  the  pons,  being  about  an  inch  and  a  quarter  in 
length.  The  medulla  oblongata  contains  all  the  elements  of  the 
spinal  cord,  which  are  continued  through  it  to  the  great  brain,  and 
has  in  addition  a  special  body,  the  olive  or  olivary  body.  It  will  be 
impossible  to  see  more  than  the  superficial  anatomy  of  the  medulla 
at  this  stage,  the  rest  will  be  taken  with  the  dissection  of  the 
cerebellum. 

The  medulla  is  divided  into  two  symmetrical  halves  by  an  Anterior 
Median  Fissure,  which  is  continuous  with  the  anterior  fissure  of  the 
spinal  cord.  On  either  side  of  the  fissure  is  the  rounded  Anterior 
Pyramid  {corjms  pyramidaU)  (20),  which  is  continuous  with  the 
anterior  colunm  of  the  cord  ;  the  two  anterior  pyramids  decussate 
across  the  median  fissure  at  the  lower  part  of  the  medulla. 

The  Lateral  Tract  (24)  is  continuous  with  the  lateral  column  of 
the  spinal  cord.  At  the  lower  part  of  the  medulla  it  is  broad,  and 
is  placed  between  the  anterior  pyramid  and  the  restiform  body,  but 
at  the  upper  part  it  is  narrowed  and  pushed  aside  by  the  projection 
of  the  olivary  body  between  it  and  the  anterior  pyramid. 

The  Olivary  body  (22)  is  an  ovoid  projection  close  to  the  anterior 
pyramid  and  immediately  below  the  pons,  but  is  separated  by  a 
groove  from  the  surrounding  parts.  Some  white  fibres  arching  below 
and  over  the  olivary  body  have  been  called  the  arciform  fibres. 

The  Restiform  body  is  only  slightly  seen  at  the  side  of  the  medulla 
in  this  view,  but  will  be  afterwards  dissected  with  the  fourth 
ventricle. 

The  Seventh  Nerve  (Fig.  249)  consists  of  two  portions,  the  fortio 
dura  or  Facial  nerve  and  the  fortio  mollis  or  Auditory  nerve,  the 
facial  being  anterior  and  the  auditory  posterior ;  and  between  the 
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two  is  a  minute  nerve  whidi  has  been  named  pan  iwUr media  and 
joins  the  facial  nerve. 

The  portio  dura  (17)  is  round,  and  smaller  than  the  portio  mollis ; 
it  arises  from  the  lateral  tract  of  the  medulla  oblongata  close  to  the 
pons,  and  slightly  from  the  pons  itself.  The  deep  origin  can  be 
traced  to  the  floor  of  the  fourth  ventricle. 

The  portio  mollis  (19)  is  flattened  and  very  soft,  owing  to  the 
absence  of  neurilemma.  It  arises  from  the  floor  of  the  fourth 
ventricle  and  from  the  restiform  body,  around  which  it  winda  to 
join  the  facial  nerve.  The  deep  origin  of  the  nerve  is  partly  from 
the  auditory  nucleus  in  the  floor  of  the  fourth  ventricle,  and  partly 
from  the  posterior  pyramid  of  the  medulla. 

The  Eighth  Nerve  (Fig.  249)  consists  of  three  portions,  the 
Glosso-pharyngeal  nerve,  the  Pneumo-gastric  nerve,  and  the  Spinal- 
accessory  nerve,  which  lie  in  that  order  from  before  backwards. 

The  Glossopharyngeal  nerve  (21)  is  the  smallest  of  the  three  nerves, 
and  arises  from  the  lateral  tract  of  the  medulla  oblongata  by  three  or 
four  fibrillar. 

The  Pneumo^astric  or  Vagxis  nerve  (23)  arises  from  the  lateral 
tract  below  the  glosso-pharyngeal,  by  a  number  of  fibrilhe  which 
unite  to  fonn  a  single  nerve.  This  lies  parallel  to  the  glosso-pha- 
ryngeal nerve  and  upon  (in  this  view)  a  small  lobe  of  the  cerebellum, 
which  has  therefore  been  called  the  lobe  of  the  pneumo-gastric  or 
JUkcvXus. 

The  Spinal-accessory  nerve  (25)  arises  partly  from  the  medulla  and 
partly  from  the  spinal  cord.  The  upper  part  (accessory  to  vagus) 
arises  by  fine  fibrilla)  below  the  origin  of  the  pneumo-gastiric  for  the 
whole  length  of  the  medulla.  The  spinal  portion  (Fig.  247,  9)  arises 
by  fine  fibrilLn  from  the  side  of  the  spinal  cord  between  the  ligamen- 
tum  denticulatum  and  the  posterior  roots  of  the  spinal  nerves,  as  low 
as  the  sixth  cervical  nerve. 

The  deep  origins  of  the  eighth  pair  may  be  traced  to  special  nuclei 
in  the  floor  of  the  fourth  ventricle.  The  spinal  fibres  are  connected 
with  the  grey  matter  of  the  spinal  cord. 

The  Ninth  or  Hypoglossal  Nerve  (Fig.  249,  27)  arises  by 
numerous  fibrilko  from  the  groove  between  the  anterior  pyramid 
and  the  olivary  body.  The  nerve  consists  of  two  bundles  which 
pierce  the  dura  mater  separately.  The  deep  fibres  may  be  traced  to 
a  special  nucleus  at  the  lower  part  of  the  fourth  ventricle. 

[By  slicing  down  the  pons  Varolii  the  arrangement  of  its  trans- 
verse and  longitudinal  fibres  may  be  seen.  These  are  in  alternate 
layers,  the  transverse  being  continuous  with  the  crura  cerebelli  and 
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the  lon^tudinal  with  the  fibres  of  the  cord  and  the  crura  cerebri. 
On  slicing  one  of  the  crura  cerebri  deeply,  a  mass  of  grey  matter 
(locus  niger)  will  be  found.] 

The  Exterior  op  the  Brain. 

[The  brain  being  placed  with  the  base  downwards,  the  pia  mater 
is  to  be  removed  from  the  upper  surface  of  the  cerebrum.] 

The  Upper  Surface  of  the  Brain  (Figs.  250  and  251)  is  divided 
into  two  symmetrical  halves,  or  hemispheres,  by  the  longitudinal 
fissure,  in  which  will  be  found  the  branches  of  the  anterior  cerebral 
artery.  By  separating  the  hemispheres,  the  white  corpus  callosum 
will  be  seen  at  the  bottom  of  the  longitudinal  fissure.  The  surface 
of  the  brain  is  marked  by  convolutionsy  the  intervals  between  which 
are  called  sulci,  and  these  have  recently  acquired  sufficient  impor- 
tance to  require  individual  notice,  although  the  arrangement  of  the 
convolutions  is  not  precisely  the  same  in  any  two  brains,  or  even  on 
both  sides  of  the  same  brain. 

The  Fissure  of  St/lvius  (c)  which  was  seen  at  the  base  of  the  brain 
(p.  482),  separating  the  anterior  from  the  middle  lobe,  can  now  be 
traced  out,  and  will  be  seen  to  divide  into  two  portions,  the  posterior 
or  horizontal,  which  runs  between  the  frontal  (f)  and  temporal  (t), 
lobes,  and  the  anterior  or  vertical  (e)  which  ascends  between  the 
frontal  convolutions.  Posterior  to  this  portion  of  the  fissure  of 
Sylvius  is  a  well-marked  groove,  the  fiaure  of  Rolando  (d)  which, 
beginning  at  the  margin  of  the  longitudinal  fissure,  runs  downward 
and  forward  nearly  to  the  horizontal  Sylvian  fissure,  being  boonded 
in  &ont  and  behind  by  two  large  and  well-marked  convolutionB^  and 
separating  the  frontal  from  the  parietal  lobe. 

The  Parallel  Fissure  (/)  is  a  well-marked  fissure  parallel  to  and 
below  the  horizontal  Sylvian  fissure,  and  running  between  the  con- 
volutions of  the  temporal  lobe. 

The  Frontal  Lobe  (f)  contains  one  well-marked  vertical  convolu- 
tion bounding  the  fissure  of  Rolando,  and  called  the  ascending  frontal 
convolution  (4),  with  three  more  or  less  horizontal  convolutions  in 
front  of  it,  named  respectively  latcsr  (i),  middle  (2),  and  ^ifper  (3) 
frontal. 

The  Parietal  Lobe  (p)  contains  one  well-marked  vertical  oonvola* 
tion  posterior  to  the  fissure  of  Rolando,  and  called  the  oMoeniiimg 
^paristal  convolution  (5),  with  three  more  or  less  horizontal  convolu- 
tions behind  it,  named  respectively  the  parietal  lobule,  the  tupra- 
marginal  lobule,  and  the  angular  gyrus. 
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The  Pari«bU  IaAmU  (;')  is  contitiiunu  vith  the  mscenditig  puirtil 
conTolntion,  and  lies  (Jong  the  mu^  of  the  longitndiiial  fianm, 
being  connected  to  the  upper  part  of  the  occipital  lobe  "bj  die  JinL 
amuctent  eoncolutton  (q). 


Fig.  2M.— Cpper  lurfice  of  Ibe  bi 
C.  Centra  lob«,  or  lalind  of  Beil. 
F.  Fnmtdlobe. 
F,  Pwictillabe. 

0.  Oocipltkl  lobe. 
T.  IVmponl  lobe. 

;.  Anterior    diilDon    of    flume    of 

ByMui  (uitero-piuieUl) . 
d.  FiMore  of  SoUodo. 
(.  SylTun  Gmire,  potterior  diTuian. 
/.  I^nllelfimre. 

«.  InfnioT  tonpanl  fluuie. 
.  Ptridal-occipitil  fiMUre. 

1.  Lower  IhiiiUl  ooDTolutioD. 
1.  Kiddk  frontal  cooTDlation. 
S.  Upper  tranbU  coDTolutuHi. 

4.  Aeunding  bontal  oonTolution. 
A.  AioMidiiirpMitlalcatiralutioii. 
if..  Lobnle  u  ucanding  perietal  con- 
Tolntion. 
4"~0f.  Snjin-mtrpntl  conyolutiaD. 


L.  lobule  of  (upn-marginal  oonro- 

3.  Angular  convolation. 

r.  Up^  aitamal  temporal  conToIn- 

).  Jliddle  eitemal  tempond  oonvo- 

>.  Lower  eitenial  tempoml  conFoln- 

).  Upper  occipital  convolutian. 
L  Middle  ooeipital  oonTolutian. 
!,  Low*r  ocdpita!  coDToIution. 
b  Fint  or  apper  eitunal  oonneotitig 


r.  Third  external  i 

lution. 
S.  Fourth  Kilenial 
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The  Sapra-margiiuil  Lobule  (a)  lies  below  the  preceding,  and  above 
the  fisaure  of  Sylvius.  It  is  very  variable  in  shape  and  aize,  and  ia 
■connected  posteriorly  with  tlie  following  convolution. 

The  Angular  Gynu  (6)  b  posterior  to  the  BUpra-marginal  lobule 
and  is  very  irr^ular  in  form.  Behind  it  is  connected  with  the 
occipital  lobe  by  the  itcond  anntettrU  amvoltUum  {ffj. 

Between  the  ascending  parietal  convolution  find  the  supra-marginal 
Fig.  251. 


lobole  is  the  commencement  of  a  fimu«  named  by  Tuner  tnfro- 
pandal,  which  takes  a  carved  course  between  the  coovolntions  of 
the  perietal  lobe. 

The  Temporal  Lobe  (t)  contains  tliree  well-marked  horizontal  con- 
volutions. The  fint  (7)  lies  between  the  fissure  of  Sylvius  and  the 
parallel  fissure,  and  the  lecond  (8)  and  third  (9)  are  immediately 
~below,  separated  from  one  another  by  the  inferior  temporal  fitmm. 

The  second  and  third  temporal  convolutions  are  connected  with 
the  occipital  lobe  by  the  third  (y)  aad/oarth  {d)  amuettnt  etmvolutiont. 

The  Oceipilal  Lobe  (o)  is  coutinuons  with  the  temporal  lobe,  and 


Fig.  2fil.— Lateral  ri 


bnin  of  ■  buih-woman  (from  UinhaU). 
B  tile  Mme  u  to  Fig.  2S0,  which  ihmU  be 


Jiole. — Id  order  to  facilitate  the  atud j  of  thi  conToliitioni  of  ths  biuD,  I  haro 
srailed  mjulf  of  Hr.  HunhaU'a  penniinan  to  copy  two  drawings  fnMn  Iiu 
paper  on  the  brain  of  a  biuh-woman  ("  Fhilooophicai  Tnuii.,"  1864),  lo  that 
tbe  Modent  may  hsTc  tha  (impleit  form  for  reference  when  itudying  the  mora 
«omplei  bram  of  Europeaiu. 
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contains  three  badly-defined  convolations  placed  horizontally^  and 
named  first  (lo),  second  (i  i),  and  third  (12). 

[A  slice  of  brain  substance  about  an  inch  thick  is  to  be  removed 
from  the  right  hemisphere,  when  the  centrum  ovale  minus  will  be 
exposed.] 

The  Cmti'um  Ovale  Minus  is  the  oval  mass  of  white  cerebral 
matter,  surrounded  by  convolutions,  which  forms  the  hemisphere. 
The  convolutions  will  be  seen  to  have  a  cortical  layer  of  grey  sub- 
stance superficial  to  their  white  substance,  which  is  continuous  with 
the  centre  of  the  hemisphere.  Numerous  minute  points  will  be  seen 
on  the  surface  of  the  white  matter,  which  are  the  puncta  vasculosa  or 
orifices  of  minute  blood-vessels,  from  which  blood  exudes  in  the 
recent  condition. 

The  Inner  Surface  of  the  Hemisphere. 

[By  slicing  off  one  hemisphere  to  the  level  of  the  corj^us  callosum, 
a  side  view  of  the  opposite  hemisphere  will  be  obtained,  but  to 
complete  the  study  of  tJie  inner  surface  of  the  hemisphere  a  section 
of  a  nardened  bzain  should  be  referred  to.] 

The  Inner  Surface  of  the  Hemisphere  (Fig.  252)  at  its  anterior 
part  presents  two  laige  convolutions,  the  upper,  the  margined  con- 
volution (i)  (convolution  of  longitudinal  fissure),  and  the  lower,  the 
convolution  of  the  corpus  callosum  (2)  or  gyrus  fomicatus,  separated  by 
the  ccUlosO'Tnarginal  fissure  (c  m),  which  reaches  the  maigin  of  the 
hemisphere  and  bounds  the  maxgin&l  convolution  posteriorly. 

The  Gyrus  Fornicatus  (2)  is  a  well-marked  convolution,  which 
begins  at  the  anterior  perforated  space  in  the  base  of  the  brain,  and 
winds  round  the  coipus  callosum  to  the  posterior  part^  where  it 
becomes  continuous  with  the  upper  internal  temporal  convolution  or 
uncinate  gyrus. 

Posterior  to  the  marginal  convolution  and  continuous  below  with 
the  gyrus  fomicatus  is  the  quadrcUe  lobe  {q\  which  is  separated  from 
the  occipital  lobe  (o)  by  the  pari^to-occipital  fissure  (p  o),  a  continua- 
tion of  the  fissure  of  the  same  name  seen  externally. 

The  Occipital  Lohe  (o)  is  triangular  in  shape,  and  is  placed  between 
the  parieto-occipital  and  the  calcarine  fissure  (c),  which  separates  it 
from  the  internal  convolutions  of  the  temporal  lobe  (t). 

The  Calcarine  Fissure  (c)  of  Huxley  runs  below  the  occipital  lobe 

to  the  extremity  of  the  gyrus  fomicatus,  being  joined  midway  by  the 

jNirieto-occipital  fissure.    It  is  an  important  fissure,  since  it 
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sptmdfl  to  the  piojection  called  the  hippocamoai  minor  in  the  poaterior 
coma  of  the  latenl  ventricle. 

The  Inlemat  Temporal  OontioliUioru  form  the  lower  part  of  the 
inner  wall  of  the  hemisphere,  and  ate  continuous  with  those  of  ths 
temporal  lobe  externally.  The  most  important  ia  the  UneinaU 
Qyrua  (3)  which  ia  immediately  below  the  calcorine  fissure  and  run» 


horizontally  forwonl,  becoming  united  ivith  the  gjmis  fomicatus  an<I 
paaaiiig  below  the  fascia  ilentata.  It  then  makea  a  Budden  bend 
backward  for  half  bu  inch,  this  book-like  process,  from  which  it 
derives  its  name,  becoming  united  with  the  tcenia  hippocampi. 

The  Collateral  Fiisure  (Co)  aeparates  this  lost  convolution  from  the 
inferior  temporal  convolutions,  which  are  very  irregular.  It  causes 
the  prominence  in  the  descending  comu  of  the  Literal  ventricle  known 
as  the  eminentia  coUaltralit. 

The  Denlate  Fitmre  (10)  ia  that  immediately  above  the  nncinate 

Fi;.  252. — The  inner  and  under  >urf«cei  of  the  bnm  to  ihinr  tha  convoIatioiLt 

(trom  Ilinchfald  and  Leveille]. 
v.       Frontal  lobe.  3, 3.  Uneuuta  gynu. 

4.  Dentate  convalation. 

fi.  United    corpui     callomn     knd 


F.       Parietal  lobe. 

Q.       Quodnta  lobe. 

0.       Oocipttal  lobe. 

T.  T.  Tamponl  lobe. 

C.  H.  Calloao-maTginll  flwure. 

P.  0.  Ptrieto-occipital  fiiiiire. 

C  C.  Coleaiine  fimire. 

Co.      CoUatsral  Onnre. 

1, 1.    Huginal  conTolution. 

2,  2.    Qyn*  fonucatua. 


S.  Genu  of  rarpui  ealloiDm. 

7.  Cavity  of  lateral  Tcntriole. 

8.  FoR>u. 

9.  Thalamua  with   ocnpan  Baniea- 

Ula. 
10.  FbkU  dentata  in  dentate  flaaoie- 


490  INTERIOR  OF  THE  BRAIN. 

.gyms  which  lodges  the /(ucia  dentcUa,  and  correspondfl  to  the  hippth 
campiu  major  in  the  descending  comu  of  the  latend  yentricle.  Im- 
mediately  above  this  is  a  small  dentate  convolution  (4),  united  with 
(the  taenia  hippocampi,  and  continuous  below  with  the  uncinate 
gyrus. 

The  Interior  of  the  Brain. 

The  Centrum  Ovale  Majus  is  seen  by  slicing  the  opposite  hemi- 
sphere to  the  level  of  the  corpus  callosum.  It  is  the  great  white  mass 
formed  by  the  continuation  of  the  fibres  of  the  corpus  callosum  into 
the  hemispheres,  the  grey  convolutions  surrounding  its  circumference. 

The  Corpus  Calloauxn  (Fig.  253,  4)  forms  the  gieat  commissure  of 
the  brain,  and  consists  of  fibres  passing  transversely  from  one  hemi- 
sphere to  the  other.  It  is  nearer  the  anterior  than  the  posterior 
extremity  of  the  brain,  and  in  the  median  line  forms  the  floor  of  the 
lon<;itudinal  fissure,  being  slightly  arched  from  before  backwards. 
On  a  vertical  section  (Fig.  252,  6)  it  will  be  seen  to  bend  abruptly 
Anteriorly,  to  pass  to  the  base  of  the  brain,  thus  forming  the  genu, 
and  to  be  continuous  posteriorly  with  the  subjacent  fornix  by  a 
thickened  portion  which  has  been  called  the  splenium. 

On  the  surface  of  the  corpus  callosum  and  in  the  middle  line  is  a 
longitudinal  depression,  tlie  raphi,  which  is  bounded  on  each  side  by 
the  slight  projections  called  the  nerves  of  Lancisi.  Externally  to 
these  are  some  transverse  markings  called  the  lineas  transvence,  which 
are  crossed  beneath  the  gyrus  fomicatus  by  the  longitudinal  fibres 
f onning  the  covered  band  0/  ReiL 

The  Lateral  Ventricles. 

[To  open  the  cavity  in  each  hemisphere  called  the  lateral  ventride, 
the  corpus  callosum  is  to  be  carefully  cut  through  about  half  an  inch 
from  the  middle  line,  until  the  delicate  serous  membrane  lining  the 
ventricle  is  seen  ;  the  handle  of  the  scalpel  should  then  be  used  to 
reflect  the  brain  substance  and  expose  the  cavity,  which  bends  from 
the  median  line  in  front,  and  towards  it  behind.] 

The  Lateral  Ventricle  (Fig.  253)  consists  of  a  central  cavUy  and 
three  comuOf  anterior,  posterior,  and  descending.  The  anterior  coma 
turns  outward  in  the  anterior  lobe  of  the  cerebrum,  and  the  poUerior 
comu  turns  inward  in  the  posterior  lobe  of  the  cerebmrn,  thus 
forming,  with  the  central  portion,  a  cavity  shaped  (on  the  right  side) 
like  the  italic  letter/.  The  ventricle  is  bounded  superiorly  by  the 
•corpus  callosum,  which  forms  its  roofy  tlie  floor  being  formed  by  the 
IoUowii{g  paits^  from  before  backwards — 1.  Corpus  striatum ;    2. 
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Tienia  Bemicircnkru ;  3.  Tbalamna  (opticiu) ;  4.  Choroid  plexoB ;  6. 
Corpna  fimbiintnm ;  6.  Fornix. 

The  OoTpuM  BtrUtum  (Fig.  253,  3)  is  a  pTriform  hoAj  with  the 
greater  end  forward,  and  coiutitntes  the  tuperior  ganglion  of  the 
cerebrum.    It  ia  giey  upon  the  surface,  but  if  cut  into,  viil  be  found 

Fig.  263. 


to  hare  white  fibres  intenpecsed  thMogbout  the  deeper  portion  (and 
iience  tiie  name),  becoming  giej  aRain  at  the  under  surface.  The 
two  corpora  striata  are  separated  poiteiiorif  bj  the  two  thalamL 

The  Tesnia  Semicircnl&ri*  (Fig.  2G3,  6)  is  a  nairow  band  of 
white  matter,  which  becomes  slighUj  widened  posteriorly,  and 
connects  the  corpus  striatum  wilh  the  optic  tbalamni^ 

Kg.  2J53.— L»le™l  Tenb-icl™  of  the  brain  (trom  Hinchfeld  and  LereilU). 

1.  Septum  lucidum.  10.  Fornix. 

3.  Fihli  rentiicle.  II.  Focterior    eitremitf    of     coipn) 

3.  Corpus  iCriatum.  csllonim. 

4.  Corpu*  callonim.  reSected.  12.  Conunenoement     of     dcacendins 

5.  f  omnen  of  Uonn.  oomu. 

6.  Tnuia  *emicirculuu.  13.  Tnu  Oaleni. 

T.  Thalunut  (opUciu).  11.  Eippocunpui  minor. 

8.  Choroidpleiua.  IS.  FotUrior  cornu   of  lateral  Ten- 

9.  Corpus  nmbriatum.  tricla. 
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The  Thalamiui  (opticus)  (Fig.  253,  7)  is  a  white  bodj,  which  will 
be  better  seen  in  a  subsequent  dissection. 

The  Choroid  Plexus  (Fig.  253,  8)  is  a  vascular  fringe  lying  upon 
the  surface  of  the  thalamus,  and  continued  into  the  descending  ooma 
of  the  lateral  ventricle.  It  will  subsequently  be  seen  to  be  the  edge 
of  a  process  of  pia  mater  (velum  interpositum),  which  lies  beneath 
the  fornix.  By  drawing  gently  upon  the  choroid  plexus  of  one  side, 
it  may  be  shown  to  be  connected  with  that  of  the  opposite  side 
through  the  foramen  of  Monro  (5),  an  opening  beneath  the  fornix  in 
the  middle  line. 

The  Corpus  Fimbriatum  (Fig.  253, 9)  is  the  thin  edge  of  the 
fornix,  which  however  does  not  present  any  fimbriae. 

[To  see  the  fornix  thoroughly,  the  remnant  of  the  corpus  callosum 
in  the  middle  line  should  be  cut  through  transversdy  about  its 
centre,  when  the  posterior  part  is  to  be  carefully  dissected  away  from 
the  subjacent  fornix.] 

The  Fornix  (Fig.  253,  10)  is  a  thin  white  body  placed  beneath  the 
corpus  callosum  in  the  middle  line.  Anteriorly  it  is  divided  into  two 
crura,'  which  pass  to  the  base  of  the  brain  to  form  the  corpora  albi- 
cantia,  and  will  be  afterwards  seen.  Posteriorly  it  is  incorporated 
with  the  splem'um  of  the  corpus  callosum,  and  is  continuous  with  the 
hippocampus  major.  The  fornix  is  separated  from  the  corpus 
callosum  in  front  by  the  septum  lucidum. 

The  lateral  ventricles  are  separated  from  one  another  by  the 
Septum  Lucidum,  a  double  layer  of  white  cerebral  matter,  grey 
externally,  containing  the  fifth  ventricle,  which  extends  between  the 
anterior  part  of  the  corpus  callosum  and  the  fornix,  being  deeper  in 
front  than  behind  (Fig.  258,  6). 

The  Fifth  Ventricle  (Fig.  253,  2)  can  be  shown  by  cutting 
through  the  septum  lucidum  with  a  pair  of  scissors  close  to  the 
remains  of  the  corpus  callosum,  which  must  be  turned  forward.  It 
lies  between  the  two  layers  of  the  septum  lucidum,  and  is  deepest  in 
front  It  is  lined  by  a  delicate  membrane  which  in  the  adult  forms 
a  shut  sac,  but  in  the  footus  communicates  with  the  subjacent  third 
ventricle. 

The  Foramen  of  Monro  (Fig.  253,  5)  is  the  commnnicatioii 
between  the  two  lateral  and  the  third  ventricles.  It  is  placed 
beneath  the  anterior  part  of  the  fornix,  immediately  bdiind  its 
anterior  pillars,  and  the  choroid  plexus  has  already  been  traced  to  it 
(Fig.  258,  10). 

The  Hippocampus  Minor  (Fig.  254, 7}  is  a  projection  of  vatisble 
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Fig.  2J1, 


size  from  the  inner  wkU  of  the  potterior  comn  of  the  lateral  ventricle, 
coiceapondiug  to  the  caUariikt  fittun.  It  is  white  oa  the  aurface  but 
grey  in  the  interior. 

[To  'Bee  the  descending  comn,  the  side  of  tlie  brain  ehoold  be 
freely  cut  tbn)u;;h  oppoeite  the  point  at  which  the  choroid  plexus 
disappeare  ;  this  being  taken  as  the  guide,  the  descendinff  comn  can 
be  opened  along  its  side,  and  the  cavitv  exposed  by  drawing  the 
parts  esonder.] 

The  DoMendimg  or  Kiddle  Comu  (Fig.  254)  takes  a  carved 
coarse  downward  in  the  middle  lobe  of  the  cerebrum  and  beneath 
the  optic  thalamus.  Its  direction  is 
at  first  slightly  backward,  and  then 
outward,  downward,  forward,  and 
inward,*  and  it  hns  Injcu  eaid  to  re- 
aemble  a  bent  fore-finger.  In  it  will 
be  fonnd  the  continuations  of  some 
of  the  structures  which  have  been 
eeen  in  the  main  cavity  of  the 
ventricle,  but  under  different  names. 

The  Hippocampua  K^jor  (Fig. 
2E4, 3)  is  continuouB  with  the  fornix, 
of  whicli  it  may  be  considered  to  be 
the  posterior  peduncle.  It  is  a  pro- 
minent convex  body  corresponding 
to  the  dentate  Jiisure,  and  winds 
forward  to  the  extremity  of  t)ie 
comn.  Its  anterior  extremity  is 
enlaiged,  asd  is  marked  with  more 
<ir  less  distinct  transverse  grooves, 
and  to  this  part  the  name  Pa  Hip- 
pocampi (i)  has  been  given,  from  its 
fancied  resemblance  to  the  foot  of  an  animal. 

At  the  anterior  border  of  the  Lippocampna  major  is  a  thin  band  of 
white  cerebral  matter  continuous  with  the  corpus  fimbriatum,  but 

■  Aitifldal  llEmory,  BODFI. 

Fig.  254.— DewcndiDg  eonin  of  the  Iflteral  ventricie  of  brM  (from  HincUeld 
and  Lereille). 


1.  Fi^a  hippocampi. 
'i,  Ticoiii  hippDCampi. 
3.  Hippacampiu  major. 
1.  Fucia  df  dUU. 
i  PetBC 


lill^). 

P.  Fornix  (cut). 

7.  Hippocaiupus  miDor. 

H.  Corpu*  caUotuui  (cut). 
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now  called  the  TsBxiia  Hippocam]>i  (Fig.  254, 2).  Bj  lifting  tlii» 
up  with  the  handle  of  the  scalpel  and  taming  it  aside,  a  serrated  free 
border  of  grey  nervous  matter  will  be  seen,  which  has  been  called 
the  Fascia  Dentata  (4).  This  is  the  grey  matter  of  the  conyolution 
which  forms  the  pes  hippocampi,  as  may  be  seen  by  making  a  trans- 
yerse  section  of  it. 

The  Choroid  Plexus  of  the  descending  comu  is  continuous  with 
the  choroid  plexus  of  the  lateral  ventricle,  and  can  now  be  seen  to  be 
connected  with  the  pia  mater  through  a  slit  immediately  in  front  of 
the  taenia  hippocampi  (transverse  fissure  of  Bichdt). 

The  Fes  Accessorius  or  Eminentia  CoUateralis  (Fig.  254,  $> 
is  a  projection  of  variable  size  at  the  commencement  of  the  descend- 
ing comu,  and  between  the  hippocampus  major  and  hippocampofr 
minor,  corresponding  to  the  collateral  fissure. 

[By  cutting  through  the  fornix  opposite  the  foramen  of  Monro,  it 
can  be  carefully  lifted  up  with  the  nandle  of  the  scalpel  and  turned 
backward,  when  some  transverse  markings  on  its  under  surface  will 
be  seen  (from  which  it  has  been  called  the  Lyra),  and  the  velum 
interpositum  beneath  'will  be  brought  into  view.  By  carefully 
scraping  away  the  brain  substance  with  the  handle  of  the  knife,  the 
continuity  of  the  velum  interpositum  with  the  pia  mater  through 
the  great  transverse  fissure  may  be  demonstrated.] 

The  Velum  Interpositiun  (Fig.  258,  3)  is  a  triangular  process 
of  pia  mater  carried  into  the  interior  of  the  brain  through  the  great 
transverse  fissure,  which  is  now  laid  open.  The  continuity  of  the 
pia  mater  may  be  traced  upon  the  upper  surface  of  the  cerebellum 
and  the  under  surface  of  the  posterior  lobe  of  the  cerebrum,  and  it 
may  be  followed  through  the  descending  comu  of  the  lateral  ventricle 
to  the  base  of  the  brain,  where  it  appears  by  the  side  of  the  cms 
cerebri  (r.  p.  478).  At  each  side  of  the  velum  inteq>ositum  are 
the  choroid  plexuses  of  the  lateral  ventricles,  and  in  the  centre.are 
two  veins  {Ven(e  Galeni)  which  open  into  the  straight  sinus  of  the 
dura  mater. 

The  Great  Transverse  Fissure,  or  Fissure  of  Bicliat  (Fig.  249, 
11)  which  is  now  opened,  is  the  slit  by  which  the  pia  mater  enters 
the  brain.  It  is  opposite  the  interval  between  the  cerebrum  and  the 
cerebellum,  and  reaches  forward  in  the  brain  beneath  the  fornix  and 
corpus  callosum,  and  above  the  great  ganglia  of  the  brain  (corpora 
striata  and  optic  thalami).  The  fissure  is  continued  downward  on 
each  side  in  the  descending  comu  of  the  lateral  ventricle,  and  reaches 
the  base  of  the  brain  at  the  outer  side  of  each  cms  cerebri. 

fThe  velum  interpositum  is  to  be  reflected,  when  the  two  small 
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choroid  plexuses  of  the  third  verUride  will  be  seen  on  its  nnder  surface. 
The  thud  yentricle  will  now  be  seen,  and  behind  it  the  corpora 
qoadiigemina  and  the  pineal  gland,  which  latter  is  very  liable  to 
be  removed  with  the  velum  interpositum,  imless  it  is  carefully 
dissected.] 

The  Third  Ventricle  (Fig.  255)  is  the  space  in  the  middle  line- 
between  the  two  optic  thalamL  Its  roof  is  formed  by  the  fornix  and 
velum  interpositum,  and  its  floor  by  the  structures  contained  within 
the  circle  of  Willis  at  the  base  .of  the  brain,  viz.,  the  lamina  cinerea, 
optic  chiasma,  tuber  cinereum,  corpora  albicantia,  and  locus  perforatus- 
posticus  (from  before  backwards). 

The  anterior  boundary  of  the  ventricle  is  formed  by  the  anterior 
commissure  (5),  a  white  band  between  the  two  corpora  striata,  which 
may  be  seen  between  and  in  front  of  the  two  anterior  piUars  of  the- 
fornix ;  the  posterior  boundary  is  the  posterior  commissure  (Fig.  258^ 
14),  a  slender  white  band  between  the  two  optic  thalami,  which  may 
be  seen  immediately  in  front  of,  and  a  little  beneath^  the  pineal 
gland.  Stretching  across  the  ventricle  between  the  two  optic  thalami 
is  the  middle  or  soft  commissure  (7)  (frequently  torn),  which  divides 
the  ventricle  into  two  portions,  to  which  the  names  foramen  commune 
anterius  and  foramen  commune  posterius  are  sometimes  given. 

The  third  ventricle  communicates  with  the  two  lateral  ventriclea 
by  the  foramen  of  Monro,  and  with  the  fourth  ventricle  by  the  iter 
a  tertio  ad  qtiartum  ventriculum  or  aqueduct  of  Sylvius,  which  passes 
beneath  the  posterior  commissure,  the  pineal  gland,  and  the  corpora 
quadrigemina  (Fig.  258, 16).  In  the  foetus  the  third  ventricle  com- 
mimicated  in  addition  with  the  fifth  ventricle  and  with  the  infundi- 
bulum  {iter  ad  infundibulum). 

The  TlialamuB  Opticus  (Fig.  255,  6)  is  now  fully  exposed,  and 
will  be  seen  to  be  a  large  white  body  placed  posteriorly  to  the  corpus 
striatum  and  at  the  side  of  the  third  ventricle.  It  is  the  great 
ganglion  of  sensation,  and  has  been  seen  to  form  part  of  the  floor  of 
the  lateral  ventricle  by  its  upper  surface,  on  which  is  a  slight  pro- 
minence called  the  anterior  tubercle.  Along  the  inner  margin  is  a 
narrow  white  band,  one  of  the  peduncles  of  the  pineal  body,  and  by 
its  inner  surface,  which  bounds  the  third  ventricle,  it  gives  attach- 
ment to  the  middle  and  posterior  commissures  of  the  third  ventricle, 
the  posterior  piercing  its  substance. 

The  thalamus  opticus  forms  the  roof  of  the  descending  comu  of 
the  lateral  ventricle,  and  by  drawing  it  upward  on  the  side  upon 
which  the  comu  has  been  opened,  two  projections  on  its  imder 
surface  may  be  seen.    There  are  the  Corpora  Geniculata  (externum 
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and  inteniuin)  of  which  the  outer  one  ia  the  larger.  B7  tniniag  the 
brain  on  its  aide  the  optic  tract  may  he  readily  traced  to  the  nndei 
mirbce  of  the  optic  thahuniu,  to  which  it  ia  attached,  and  will  be 
found  to  divide  into  two  parta,  which  aie  connected  with  the  ocopon 
'  pasa  on  to  the  corpora  quadrigemina. 

Fir.  !5i. 


The  Pineal  Body  or  Gland  (Fig.  255,  10)  (conariimi)  ia  a  pink 
body  of  a  conical  shape,  lying  between  the  anterior  pair  of  the 
corpora  quadrigemina  and  above  the  poBterior  comiuiaaure  of  the 
third  ventricle.    It*;  anterior  part  or  baae  is  connected  with  the  maigina 

Fig.  L^, — Third  Tcntrirle  o[  brain  (from  IHncbfeld  and  Leveill£). 


1.  Corpus  itmtum  dinect«d. 

2.  Fifth  Tenliicle, 

3.  Anterior  crura  of  fomi:[  (cut). 

4.  Corpua  itmtum. 

5.  Anterior    conuniAHurO    of     third 

ventricle. 
41.  Optic  tboJimua. 

7.  mddlo  or  soft  coiDmumre. 

8.  UabeDiD  or  peduncles  of   pinenl 

9.  Third  Tentride.  [Kloiid. 
10.  Fiaeal  gland. 


11.  Tomia  «emiciroul«ri>. 

12.  Corpora  quadrigeniina, 

13.  Valve  of  Vieu»en9. 

14.  Fourth  ventricle. 

16.  Anterior    eilirmily    ef   tnpeiior 

vcnoiform  proceu. 
Ifl.  Arbor  vitat  oerebelli. 

17.  Anterior    eitremily    ot    inlMer 

veimiform  procesa  (nodulm). 
19.  Coniniunieation  ot  4lh  ventricle 
vitb.  luboniehnoid  Qiaee. 
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of  the  optic  thalami  by  two  slender  anterior  peduncles  or  habmce^  and 
is  also  connected  with  the  subjacent  bodies  by  slender  inferior  pe- 
duncUin  The  velum  inteipositum  gives  a  special  investment  of  pia 
mater  to  the  gland.  The  pineal  body  contains  a  cavity  in  which  are 
some  particles  of  calcareous  matter  (acenailus). 

The  Corpora  Quadrigemixia  (Fig.  255,  12)  are  four  white  pro- 
minences placed  immediately  behind  the  third  yentricle,  and  named 
Nates  and  Testes,  from  their  fancied  resemblance  to  thoee  parts ;  but  it 
is  to  be  noted  that  their  position  is  the  reverse  of  that  in  man,  since 
the  two  anterior  bodies  are  the  nates  and  the  posterior  the  testes. 
Both  sets  of  bodies  are  connected  to  the  optic  thalami  by  white  bands, 
and  the  nates  are  also  connected  to  the  pineal  gland,  which  lies  upon 
their  upper  surface. 

The  two  broad  white  bands  passing  from  the  cereWllnin  to  the 
testes,  are  the  superior  peduncles  of  the  cerebellum  {processus  a 
c^ehello  ad  testes)  (Fig.  256,  3),  and  between  them  is  a  thin  layer  of 
white  matter,  the  Valve  of  Vieussens  (Fig.  255,  13),  to  which  the 
fourth  pair  of  nerves  may  be  traced  round  the  superior  peduncles  of 
the  cerebellum. 

The  band  of  white  matter  passing  transversely  beneath  the  corpora 
quadrigemiua  on  each  side,  and  seen  immediately  in  front  of  the 
superior  peiluncles  of  the  cerebellum,  is  the  Fillet  of  the  Olivary  body 
(Fig.  256,  2). 

^Opportunity  may  now  be  taken  to  trace  out  the  anterior  com- 
missure of  the  third  ventricle  and  the  anterior  pillar  of  the  fornix 
by  carefully  scraping  away  the  corpus  striatum  of  one  side.] 

The  Anterior  Commissure  is  a  cylindrical  white  band,  which  may 
be  traced  through  the  corpus  striatum  to  the  roof  of  the  descending 
comu  of  the  lateral  ventricle. 

The  Anterior  pillar  of  the  Fornix  descends  in  front  of  the  third 
ventricle,  and  reaches  the  base  of  the  brain,  where  it  makes  a  twist 
to  form  the  superficial  white  substance  of  the  corpus  albicans  of  one 
side,  and  then  ascends  to  be  lost  in  the  grey  matter  of  the  optic 
thalamus  (Fig.  252). 

The  Cerebellum. 

The  Cerebellum  (Fig.  249,  28)  or  small  brain  lies  beneath  the 
posterior  lobes  of  the  cerebrum,  and  in  the  skull  is  separated  from 
them  by  the  tentorium  cerebelli.  It  is  of  a  darker  colour  than  the 
cerebrum,  and  its  surface  is  divided  into  laminsB  instead  of  convolu- 
tions, and  these  are  separated  by  shallow  sulci.    The  cerebellum  is 
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divudble  into  two  lateral  hnlrea  nnited  hj  a  commiamre,  and  tlie 
hoiwnlal  jCatire  divides  the  orgnu  into  aa  upper  and  a  lower  pari 

The~upper  aurface  is  flat  except  in 
Fie.asfl.  tiie  median  line,  where  there  ia  a 

slight  tidge  forming  the  commiMOK, 
and  called  the  niperior  Termifiirm 
ptvcai.  The  upper  part  of  each 
hemisphere  is  divided  into  on  ante- 
rior and  a  posterior  lobe  by  an  indis- 
tinct fiiiuie. 

The  anterior  Mx  is  the  la^er,  and 
of  a  square  shape,  reaching  as  &r 
back  as  the  posterior  extremity  of 
the  vermiform  process. 

The  potterior  lobe  is  the  small  por- 
tion behind  the  level  of  the  vermi- 
form  process,  and  reaches  to  th« 
horizon  tot  fissure. 

The  cercbcllam  is  connected  to 
the  cerebrum  and  spinal  cord  by 
three  peduncles  or  crura,  of  wUdt 
the  superior  one  can  now  be  seen. 

The  Superior  Peduncle  (Fig. 
3^1  3)  {procesiiu  a  eerebello  ad  UUt*) 
is  a  broad,  flattened  white  band 
which  is  connected  below  with,  the 
inferior  vermiform  process,  and  paseea 
forwaids  to  the  corpora  quadrige- 
miua,  the  two  peduncles  of  opposite 
aides  converging  at  the  posterior 
Ivorder  of  the  testes.    The  two  processes  are  prolonged  beneath  tbe 


The  poslmor  roots  of  the  neires  ai 
ftldsndLeveillfi). 

1.  ConMra  qimdrigetnins. 

2.  Fillet  o{  the  olivary  body. 

3.  Procesnu  a  «rab«llo  ad  teste*. 

4.  ProceHusa^CTcbello  ad  pontem. 
6.  pTOceisui   a  eerebello  ad  medul- 
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6.  Floor  of  fourth  ventricle, 

7.  Olosta-pbsryngcal  nerve. 

1.  Pneumo-gMtrii!  nerve. 

9,  Spinsl-scceswry  nerve. 

In   ■#,...._._..  -  - '  -  -jg  of  spinal  tort. 


10.  Foiterior  colun 


14,  H.  PoMerioT  roots  of  ([ODsl  nerves. 

15,  Line  of  origin  of  posterior  roots 

of  kit  aide. 

16,  16.  Ligatnentum  dentinilattim. 
17,17.  Anterior  rooti  of  apioalQerrts, 
18.  Dun  mater. 
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corpora  quadrigemina  to  the  optic  thalamus^  their  fibres  decussating 
in  their  passage. 

The  Valve  of  Vieussent  (Fig.  255, 13)  {Vdum  medullare  anterius) 
is  the  thin  layer  of  white  nervous  matter  stretched  between  the  two 
superior  peduncles  of  the  cerebellum,  and  connected  with  the 
anterior  extremity  of  the  inferior  vermiform  process.  It  is  narrow 
in  front,  but  broader  behind,  where  it  has  a  little  grey  matter  con- 
nected with  it,  and  is  often  torn  through,  in  which  case  the  cavity  of 
the  fourth  ventricle  is  exposed.  The  fourth  pair  of  nerves  arises  from 
the  middle  line  of  the  valve  close  behind  the  corpora  quadrigemina. 

[The  preparation  is  to  be  turned  over  for  the  examination  of  the 
remaining  peduncles  and  of  the  under  surface  of  the  cerebellum.] 

The  Middle  Peduncle  (Fig.  256, 4)  (processus  a  cerehello  ad  pontem) 
has  been  already  seen  at  the  base  of  the  brain.  It  is  the  largest  of 
the  three  peduncles,  and  the  fibres  pass  across  the  pons  from  one 
hemisphere  of  the  cerebellom  to  the  other,  constituting  the  superficial 
transverse  fibres  of  the  pons,  which  have  been  already  dissected. 

The  Inferior  Peduncle  (Fig.  256,  5)  (processus  a  cerehello  ad 
nieduUam)  forms  part  of  the  restiform  body  of  the  medulla,  and  will 
be  better  seen  when  the  fourth  ventricle  is  opened. 

The  Inferior  Surface  (Fig.  257)  of  the  cerebellum  is  divided  into 
two  hemispheres  by  a  deep  fissure,  the  vallecula^  at  the  bottom  of 
which  is  the  inferior  vermiform  process,  which  is  to  be  seen  by  drawing 
the  medulla  oblongata  well  forward. 

Each  hemisphere  is  divided  somewhat  arbitrarily  into  lobes,  since 
the  divisions  between  them  are  very  uncertain.  Beginning  behind 
is  the  Posterior  Lobe  (11)  ;  next  the  Slender  Lobe  (10) ;  and  in  front 
of  that  the  Biventral  or  Digastric  Lobe  (5). 

The  Amygdala  or  Tonsil  (Fig.  249,  29}  is  a  prominent  lobe,  close  to 
the  vallecula  which  it  partially  conceals. 

The  Flocctdus  (Fig.  257,  4)  is  a  small  lobe  immediately  in  front  of 
the  biventral  lobe,  which  lies  beneath  the  cms  cerebelli,  and  is  hence 
called  the  subpenduncular  lobe. 

The  Inferior  Vermiform  Procet s  (Fig.  257)  is  divided  into  the 
following  portions.  Most  anteriorly  is  the  Nodule  (6),  which  projects 
into  the  fourth  ventricle  ;  posterior  to  this  is  the  thin  ridge  called  the 
Uvula  (7),  from  the  fact  of  its  lying  between  the  two  tonsils  ;  behind 
this  is  the  Pyramid  (9),  and  posterior  to  this  again  are  a  few  transverse 
commissural  fibres. 

By  turning  aside  or  cutting  away  the  amygdalae,  a  layer  of  white 
matter  will  be  brought  into  view,  extending  from  the  floccvv\»&  <^\^ 
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each  ride  to  the  tip  of  the  nodule.    Thu  is  the  Vdun  BleduUarr 
PoOeriM  (S). 

[The  bmin  being  again  placed  with  the  bage  downwmid,  mn  inciiioit 
ie  to  be  made  tfarougn  the  valve  of  Tienwena  and  the  eenbellom,  in 
order  to  expose  fully  the  cavity  of  the  fourth  ventricle.] 

The  ronrtb  Tentrlde  (Fig.  2S6,  6)  is  litnated  at  the  back  of  the 
pons  Varolii  and  the  medulla  oblongata,  those  bodies  fonning  its  ^^eor. 
The  roof  i«  formed  by  the  valve  of  TieuHsenB  »nd  the  infeiior  renni- 


fonn  process  of  the  cerebellum ;  the  sides  by  the  two  superior 
peduncles  of  the  cerebellum  (processus  ad  testes)  above,  and  below 
by  the  restiform  body.  The  cavity  of  the  ventricle  is  lozcnge-ehaped, 
and  it  communicates  above  with  Uie  third  ventricle  by  the  Aqueduct 
of  Sylvius  [iter  a  ttrlio  ad  jitartum  veiitrieul'uni),  which  passes  beneath 
tlic  corpora  quadrigemina  (Fig.  256,  i6).  Below,  the  fourth  ventricle 
is  closed  by  a  reflection  of  pia  mater,  in  which  there  is  usually  an 
opening  establishing  a  communication  between  the  ventricles  of  the 
hmin  and  the  euborachnoid  space  of  the  spin&l  coid.  Connected 
with  this  process  of  pia  mater  is  the  Choroid  pl«xv*  of  the  fourth 
rentricU  (Fig,  257,  3),  which  extends  for  some  distance  into  the  cavity. 

Fig.  297. — Voder  lurfboe  of  oerebellum.  th«  amvidalic  having  l>c«n  removed 

(from  Uinchfeld  ind  L«t4u«). 
1 .  UeduUa  oblongatii.  6.  Nodulus   of   inferior    rermifonn 

'2.  Pont  Varolii.  proceas. 

3.  Choroid  pleios  ot  the  4<h  ven-         7.  Uvula. 

tiicle.  B.  Posterior  msdullnry  reluni. 

4,  Flooouluo.  e.  I'yramid. 

a.  Birontt»lIobeofc«rcb*l]iim.  10.  Slender  lobe. 

W.  ^m**™!  totcciot  lobe 
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lathe  floor  of  tlie  ventricle  is  a  mediaii>gTOOTe,whicli  when  traced 
■(lownwaiil  will  be  fountl  to  end  in  a  imall  hole,  the  commencement 
of  the  central  canal  of  the  Bpinal  cord.  On  each  aide  of  this  groove 
ja  a  convex  hod;,  the  fatciculut  ttra,  which  is  white  at  the  up|]er 
jpart  of  the  ventricle  hut  covered  below  by  grey  matter,  and  is  the 

F[g.  258, 


continuation  of  the  fibres  of  the  lateral  tract  and  tvsliform  body  of 
the  medulla. 

There  are  four  gangliform  projections  or  naclei  on  each  side  of  the 
median  groove  in  the  floor  of  the  ventricle.  The  upper  one  is  for  the 
sixth  and  facial  nerves,  and  immediately  below  are  some  white  lines 

Fig.  2o8. — Vertical  loDgitudiiul  Kction  of  the  brain  (from  Hiischfeld  and 
LereiUf). 

1.  ConTolulionof  longitudinal 

2.  Oynu  fominitus. 

3.  Velum  interpontum. 


the 


6.  Peduncle  of  Pinol  Klond 

margiD  of  optic  thalamtu, 
6.  Septum  lucidum. 
1.  Uuldle  Dommiuure  of  Uurd  Tcn- 


S.  Fomii. 

9.  PineU  gland. 

10.  Foramen  of  Monro. 

11.  Fi«nueofBicMt. 
-12,  Anterior  eommiuurc. 


Corpora  quadriipiiina. 

14.  Posterior  commu(ui«. 

15.  Valve  of  Tieunens. 

16.  Iter  >  terlio  ad  quutam  TSntri- 

17-  Fourth  Tentride. 

IS.  Optic  nerre. 

IS.  Arbor  ritiD  eerebelli. 

20.  Piluitu7  bodjandinfundibalum. 

21.  Section  of  medulla  oUoDgaU. 

22.  Corpus  albicmu. 

24.  Lociu  perforatus  poatiettf. 
28.  Section  ot  pons  TaraUi. 
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(litua  tranitertce),  which  mn  tiaiuveTsely  from  the  median  fieniK, 
And  are  connected  witli  tb8  anditoiy  nerre.  The  lower  ntMlei  are  for 
the  auditory,  the  eighth,  and  the  ninth  nerves. 

The  lower  extremity  of  the  Tentricle,  which  is  bounded  on  each 
side  by  the  enlarged  eitremitied  '{protatuM  dataii)  of  the  Porterior 
Pyramids  of  the  spinal  coid,  hu  been  called  the  ealamui  impfonM, 
from  its  fancied  resemblance  to  a  pen,  of  wliich  the  linew  tranereiae 
ftum  the  feathers.  By  slicing  Terticolly  cither  hemisphere  of  the 
cerebellum,  the  appear* 
ance  known  as  the  arior 
vita  (Fig.  258,  19)  wiU 
be  brought  into  riew. 
This  is  due  to  the  pecu- 
liar arrangement  of  white 
cerebral  matter  within 
the  giey  matt«i  of  the 
citemal  laminte  ;  and  by 
careful  slicing,  an  inv- 
pilar  grey  body  (coiyu* 
ii«ntatuni}  will  be  seen  in 
the  centre  of  the  white 
matter  of  each  hemis- 
phere. By  n  ak  ng  a  trans  cise  se  t  on  of  the  medulla  oblongata  a 
small  cni-pus  d  I  turn  will  also  be  seen  in  the  olivary  body  of  each 
side  (Fig.  259c) 

When  poss  ble  the  student  as  soon  aa  he  has  finished  the  above 
dissection,  should  procure  another  biam  iu  order  that  be  may  make 
various  sections  of  it,  and  so  more  thoroughly  understand  the  rela- 
tions of  the  several  parts.  The  most  useful  section  is  one  made  in 
the  median  plane  (Fig.  S5S),  or  a  little  to  one  side  of  it  (Fig.  2fi2),.by 
which  most  of  the  important  parts  will  be  exposed. 

Fi;.  259. — TransrerBe  section  or  UedullB  oblmgnta  mapiified  (after  StUlins). 


I.  Antarioc  fissure. 

J.  Posterior  flnure. 

).  Anloior  pyiHmid. 

-■  Corpiu  d«ntatuiD  of  olinry  bodv. 

r.  GreytDbercIeofBalondDialulcrkl 

column. 
'.  Restifarm  bodj-,  sad  its  nucleus. 


f,  Nucleui  of  gtosso-pharyngeaL 

h.  Nucleusof bno-lli 
i.  Septom  or  taptie. 
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DISSECTION    OF   THE    EYE. 

In  order  to  study  the  general  anatomy  of  the  globe  of  the  eye  it  will 
be  best  to  procure  half-a-dozen  bullocks*  eyes,  since  the  parts  are 
larger  than  in  the  human  eye,  which  also  it  is  difficult  to  procure 
in  a  sufficiently  recent  condition.  It  must  be  borne  in  mind  however 
that  the  eye  of  the  bullock  differs  from  that  of  man  in  the  following 
particulars  ;  the  cornea  is  oval  instead  of  being  nearly  circular ;  the 
pupil  is  elongated  into  a  slit  instead  of  being  a  circular  aperture  ;  the 
choroid  coat  presents  the  peculiar  coloured  appearance  known  as  the 
ta/petum  lucidunif  which  is  absent  in  man  ;  and  the  yellow  spot  which 
is  present  in  the  human  retina  is  wanting  in  the  eyes  of  quadrupetls. 
The  following  description  will  be  of  the  human  eye,  which  the 
student  will  find  no  difficulty  in  following. 

[All  the  fat  and  the  remnants  of  the  muscles  of  the  eye  are  to  be 
removed  with  scissors,  the  optic  nerve  being  carefully  preserved.] 

The  Human  Eyeball  (Fig.  260)  is  nearly  globular  in  shape,  but 
has  a  portion  of  a  smaller  sphere  (the  cornea)  projecting  anteriorly, 
hus  making  its  antero-posterior  greater  than  the  transverse  diameter. 
*  The  Sclerotic  (Fig.  260,  ii)  or  external  tunic  is  composed  of 
dense  white  fibrous  tissue,  and  serves  to  maintain  the  shape  of  the 
eyeball  and  to  protect  the  internal  parts.  It  is  thicker  behind  than 
in  front,  and  is  pierced  posteriorly  by  the  optic  nerve  which  enters 
at  a  distance  of  about  its  own  breadth  to  the  inner  side  of  the  axis  of 
the  eyeball.  The  opening  in  the  sclerotic  for  the  optic  nerve  is 
funnel-shaped,  and  the  fibrils  of  the  nerve  pass  through  a  fine  fibrous 
tissue  which  has  been  named  lamina  cribrosa  from  its  numerous  aper- 
tures, one  of  which  in  the  centre  for  the  arteria  centralis  tetina  has 
been  called  the  ponu  opticru.  The  sclerotic  is  pierced  at  vazions 
points  by  the  ciliary  vessels  and  nerves.  In  front,  the  sclerotic  gives 
insertion  to  the  recti  muscles,  from  which  it  receives  an  expansion 
{tunica  aUmginea),  and  in  front  of  this  point  the  conjunctiva  is  ze- 
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fleeted  apon  its  mittiEice,  but  can  be  readily  stripped  up  as  faz  as 
margin  of  the  cornea. 

The  sclerotic  overlaps  the  margin  of  the  cornea  like  the  case  oft 
watch  does  the  watch-glass,  and  encroaches  upon  it  alightly  ahore 
and  below.  The  sclerotic  and  the  cornea  are  inseparably  anited,  the 
tissue  of  the  two  structures  being  continoons 

Jiy  sqaeering  the  ejeball  between  the  finger  and  tlinmb  the  comet 

Fig.  MO. 


will  be  rendered  white  and  opaque,  but  will  resume  ita  fvtmer 
appearance  when  the  pressure  is  relaxed. 

The  CSoniaa  (Fig.  S60,  i)  is  one  of  the  transparent  media  of  the 
eye ;  and  in  man  is  perfectly  circular  when  seen  from  withiu,  but 
appean  wider  transversely  from  withoQl,  on  account  of  the  greatei 
overlapping  of  the  sclerotic  above  and  below. 

The  curvature  of  t^e  cornea  varies  in  different  individuals,  but  llie 
anterior  and  posterior  BUTfaces  are  always  parallel.  The  cornea  is 
divisible  into  five  layers  :  1,  anterior  epithelinm  (conjunctiva) ;  2, 
anterior  elastic  lamina;  3,  cornea  proper  j  4,  posterior  elastic  lamina ; 
6,  posterior  e^theliom  (of  aqoeous  humour).    The  cornea  in  heallli 

lif.  260.— Longitudinal  wction  ot  ihttjt  (dravn  by  H.  Power). 

1.  ConMS.  T-  Ciliary  bodf  sod  proccH. 

2.  Iiii.  8.  Ciliary  musitlc. 
>.  Interior  chambar  eotnmunleatiTig        9.  Betios. 

with    th«    pottasior    rtuunbcr  10.  Ciliaiy  tone. 

thronrii  the  pupiL  U.  Bclentic. 

4.  I«ni  encased  in  As  oipsult.  13.  Choroid. 

6.  Omil  of  PontsiHi.  13.  Yilrcaiu  bumour. 
6.  Canal  of  Petit. 
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is  a  non-vascular  stnictnre,  no  Llood-vessels  existing  in  it,  and  its 
nourishment  being  derived  from  the  surrounding  structures.  Minute 
branches  of  the  ciliary  nerves  have  however  been  traced  into  and 
through  it 

[Holding  the  eye  lightly  with  the  left  hand,  the  scalpel  is  to  be 
thrust  through  the  margin  of  the  cornea  into  the  anterior  chamber, 
when  the  aqueous  humour  will  necessarily  escape.  With  scissors  the 
cornea  may  then  be  removed  entirely.] 

The  Anterior  Chamber  (Fig.  260,  3)  is  the  space  between  the 
cornea  and  the  iris.  It  communicates  with  the  posterior  chamber 
through  the  pupil,  and  is  filled  with  the  aqueous  humour. 

The  Iris  (Fig.  260, 2)  is  the  highly  vascular  curtain  which  separates 
the  anterior  from  the  posterior  chamber.  It  is  composed  of  involun- 
tary muscular  fibres,  blood-vessels,  and  pigment,  and  may  be  con- 
sidered to  be  a  prolongation  of  the  choroid  coat.  In  man  the  pigment 
of  the  iris  is  of  various  colours,  but  it  is  absent  altogether  in  albinos, 
and  occasionally  the  iris  itself  is  wanting.  The  Pupil  is  a  circular 
opening  (in  man)  in  the  centre  of  the  iris,  which  varies  in  size 
according  to  the  contraction  of  the  tissue  of  the  iris  under  the  influ* 
ence  of  light. 

The  Posterior  Chamber  is  smaller  than  the  anterior,  and  can 
be  hardly  said  to  exist  when  the  aqueous  humour  has  been  let  out. 
It  is  between  the  iris  and  the  anterior  layer  of  the  capsule  of  the 
lens. 

J  In  order  to  see  the  choroid  coat  entire,  a  fresh  eye  should  be 
en,  and  a  puncture  having  been  made  through  the  sclerotic,  about 
its  middle,  a  olowpipe  is  to  be  introduced,  through  which  air  may 
be  forced  between  the  sclerotic  and  choroid  coats,  and  they  will  thus 
be  separated  from  one  another.  The  sclerotic  may  then  be  cautiouslj 
divided  circularly,  and  the  posterior  cup-like  portion  of  the  sclerotic 
being  left  as  a  support  to  the  eye,  the  anterior  part  (with  the  cornea) 
is  to  be  carefully  detached  firom  the  choroid.  In  order  to  do  this  it 
will  be  necessary  to  scrape  the  interior  of  the  sclerotic  with  the 
handle  of  the  scalpel,  in  order  to  tear  through  the  ciliary  muscle 
which  attaches  the  choroid  to  the  sclerotic  coat.J 

The  Choroid  Coat  (Fig.  261,  3)  is  a  vascular  structure  containing 
pigment,  expanded  over  the  whole  of  the  posterior  portion  of  the 
globe  of  the  eye  and  continuous  in  front  with  the  iris.  It  is  pierced 
by  the  optic  nerve,  at  which  point  it  is  closely  connected  to  the 
sclerotic ;  but  is  attached  to  the  inner  mrdace  of  that  coat  only  by  a 
delicate  fibrous  tissue,  called  the  membrana  fusca.  On  the  outer 
surface  of  the  choroid  may  be  seen  (in  an  injected  specimen)  the 
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Fig  2S1 


loopa  of  blood>TevelB  to  whidi  the  name  vara  vDrtieoKt  has  be«a  f^ivtn. 

Within  tluB  is  the  tunica  RayiMana,  s  plexiu  of  upiUariea.    The 

dark  pigment  of  the  choroid  is  intenpetaed  smong  the  veswli,  and  is 

waahed  ont  when  the  eye  ia  immerBed  in  water. 

SuiTounding  the  iiia  ia  a  ring  vhich  ie  the  Oiliair  Mtucle 

(Fig  260  8)  composed  of 

luistnped  fibre  and  ha\ 

ing    a  gcty  appeanmce. 

The  antenor  part  of  ihe 

cibarjr   mnscle    is    con 

nected  with  the  acleiotic 

coat    and    the    posterior 

~'L~  :^~~-       part  IS  attached  to  that 

'  )  portion  of   the    choroid 

which  IS  called  the  ciLarj 

body    and    from    which 

-^_  the  ciliaiy  processes  pass 

'^  inwaids  to  be  connected 

with  the  lens.    Thus  the 

^  ciliary  muscle  is  enabled 

to  act  upon  the  lens  and  to  accommodate  the  focus  of  the  eye  to 

TariooB  diatancea. 

[In  order  to  «ee  the  ciliary  body  and  processes,  a  third  eye  ahonld 
be  divided  circularly  through  the  scleiotic  and  choroid  coats,  withoDt 
dami^ling  the  Mtreuus  bunioar  ,  the  vitreous  humour  and  lens  are 
then  to  be  carefully  separated  from  the  anterior  part  of  the  choroid, 
the  ciliary  processes  being  detached  &om  the  uyaloid  membrane, 
upon  which  they  mil  leave  a  circle  marked  with  more  or  less  pig- 
ment (circle  of  Zinn)  The  ciliary  processes  and  iris  are  now  aeen 
&om  behind.  If  the  lens  and  vitieous  hnmonr  be  drawn  out  uf  the 
fundus  of  an  eye  ond  left  attattbed  to  the  ciliary  processes,  a  magnified 
view  of  these  will  be  obtained.} 

The  Ciliary  Body  (F^,  260,  7)  is  the  thickened  portion  of  the 

Fig.  281.-~Thi]  choroid  ooat  aad  the  diatributiaD  of  the  vam  rortiooaa  {taaa 
Wilaon,  after  Arnold). 

1.  Put  of  the  •rlerotlc  coat.  8,  E,  Faiterior   ciUur  veins  vhich 

2.  Optio  nerve.  enter  the  •febail  in  compuiy 
3|  3.  Choroid  c<at.  with  the  pocterior  cuiiuy 
4.  Ciliary  miuile,  aiteiieo,  by  pierring  the  iclg-. 
6,  Iris.  ntio  at  S. 

6,  6.  Va«a  vortiiom.  10.  One  of  the  Ion?  dllaiy  nen-er, 

7,  7.  Xnmka  of  the  van  vratuna  aooraDpaoied  by  a  long  ciliary 

at  the  point  when  they  have  vein. 

plemd  the  sclerotica. 
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choroid  fiom  which  the  Ciliaxy  Proc«aMS  (Fig.  262,  4)  ptoject 
towards  the  centre  of  the  eye.  These  are  vaacular  binges  which 
resemble  a  seriea  of  plnits  in  appeaiance,  and  which  fonu  a  circulat 
curtsiD  parallel  hut  posterior  to  the  iris,  horn  which  they  ore  Beponted 
hy  the  poiterioT  diamha:  They  fit  into  a  corTesponding  seriee  of 
^oitiuga  in  the  hyaloid  membrane  of  the  vitreous  humour,  and 
together  constitute  the  ciliaTy  zone. 

Between  the  anterior  margin  of  tlie 
it  a  minute  canal,  which  runs 
lonnd  the  entire  circumference 
of  the  eye  and  is  called  the  Canal 
0/ JWaiia  (Fig.  260,  5). 

[The  lens  wiU  be  seen  on  the 
posterior  half  of  tliia  section,  or 
may  be  shown  on  the  firat  eye  by 
carefully  removing  the  ir' 


E  sclerotic  and  the  ciliary  body 
Tig.  262. 


The  Lena  (Fig.  260,  4)  is 
ated  in  front  of  the  ■  " 
humour,  and  is  contained  in  a 
delicat«  and  perfectly  transparent 
eapmk,  which  is  united  behind 
with  the  hyaloid  membrane  of 
the  ritreouB  humour.  The  cap- 
Bule  is  kept  in  its  place  by  the  iiuptntory  ligament  of  the  lent,  &  trans- 
parent membrane  which  passes  from  the  ciliary  processes  to  the 
capanle  in  front  of  the  hyaloid  membrane.  By  tearing  through  the 
capsule  (as  in  the  operation  for  extraction  of  cataract],  its  existence 
will  be  demonstrated  and  the  lens  itself  allowed  to  escape. 

The  lens  is  bi-convex,  but  the  posterior  surface  has  a  greater  carve 
than  the  anterior.  It  is  perfectly  transparent  in  healUi,  but  haa  a 
complicated  structure  consisting  of  fibres  arranged  aronnd  three  axes 
running  in  different  directions,  of  which  indications  are  nsnally 
visible  in  the  bullock's  eye.  The  exterior  of  the  lens  readily  breaks 
down,  but  the  interior  or  nncleus  is  very  dense. 

The  Oanal  of  Petit  (Fig.  SGO,  6]  is  a  minute  space  surrounding 
the  lens  immediately  around  the  capsule,  and  is  bounded  in  &Gat  by 
the  suspensory  ligament  and  behind  by  the  hyaloid  membnne^ 

Fig.  2S2.— Anterior  h&lf  af  the  tje,  ksd  ttaa  viOun  (frma  Wilsui). 
I.  Dividea  ed^  of  the  lliree  nati;        3.  Pofteriornufueof  theiria. 
•clerotii;,    choroid    (the    dark        i.  Ciliary  procom. 
lava),  and  retina.  5.  Tba  lotorior  border  ot  the  n 

Pupil. 


2.  Pupil. 


{onwinUI. 
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The  Vitreous  Humour  (Fig.  260,  13)  is  the  titmsparent  body 
iilling  oil  the  posterior  part  of  the  eyebalL  It  is  a  gelatinous  sub- 
stance contained  in  a  transparent  membrane  called  the  hyaloid 
jnembrane,  and  is  traversed  by  numerous  delicate  and  perfectly 
transparent  septa.  The  existence  of  these  may  be  demonstrated  by 
crushing  the  vitreous  humour  with  the  fingers,  when  the  fluid  por- 
tion will  drain  away. 

On  the  eye  from  which  the  vitreous  humour  has  been  removed 
the  retina  will  fall  together,  leaving  the  inner  surface  of  the  choroid 
exposed,  and  in  the  bullock's  eye  the  tapetum  ltu:%dum  will  be  seen. 
This  is  the  coloured  appearance  which  is  peculiar  to  the  lower 
animals,  and  is  4ue  to  the  presence  of  a  thick  layer  of  wavy  fibrous 
tissue  outside  the  choroidal  epithelium.  The  object  of  this  is  to 
reflect  the  rays  through  the  retina  a  second  time,  and  thus  to  enable 
the  animal  to  see  with  a  very  small  amount  of  light. 

[The  retina  is  best  seen  by  looking  through  the  vitreous  humour 
of  an  eye  from  which  the  iris  and  lens  have  been  removed.] 

The  Betina  (Fig.  260,  9)  Ib  the  nervous  coat'  of  the  eye  and  its 
essential  part  It  lines  the  choroid  coat,  being  connected  posteriorly 
with  the  optic  nerve,  and  extends  in  front  nearly  as  far  forward  as 
the  ciliary  body,  where  it  terminates  about  one-eighth  of  an  inch 
behind  the  margin  of  the  cornea  in  a  finely  jagged  border,  the  ora 
ierrata,  being  thicker  behind  than  in  front.  During  life  the  retina 
is  transparent,  so  that  the  vascular  choroid  can  be  seen  through  it 
with  the  ophthalmoscope,  but  after  death  it  has  a  greyish  colour  and 
is  thrown  into  folds,  owing  to  the  diminution  of  the  tension  of  the 
globe. 

The  entrance  of  the  optic  nerve  may  be  seen  about  one-tenth  of  an 
inch  to  the  inner  side  of  the  axis  of  the  eye,  and  radiating  &om  this 
may  be  seen  the  branches  of  the  arteria  centrcUU  retina,  which  enters 
the  eye  at  this  point,  and  its  accompanying  veins.  In  the  axis  of 
the  eyeball  in  the  human  eye  is  the  yellow  spot  of  Soemmering,  the 
most  sensitive  point,  which  consists  of  a  small  elevation,  in  the  centre 
of  which  is  a  minute  depression,  the  fovea  centralis. 

The  retina  (Fig.  264)  consists  of  eight  layers  with  two  delicate 
limiting  membranes,  which  are  as  follows,  beginning  from  the  inner 
surface  : — a.  The  membrana  limitans  interna,  1.  The  fibrous  layer 
continuous  with  the  optic  nerve  (the  fibrilln  of  which  here  lose  their 
white  substance  of  Schwann),  and  having  numerous  ganglionic  cells 
and  nuclei  developed  in  it  2.  The  ganglionic  layer  consistiDg  of  nerve- 
cells  of  spheroidal  or  pynlotm.  %ba.ve«    3.  The  inner  moUeular  layer. 
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4.  The  inner  naeUar  laysr  conriHtii^  of  transpaient  sadeiu-like 
bodies.  0.  The  outer  moUcular  lajar  much  thiimei  than  the  Inner 
one.    6.  The  outer  nvcUar  l&yer. 

B.  The  manbrana  limitaiu  aUr-  F'K-  ^• 

no.    7.  The  outer  layer  oiJaeob'i  x  B 

vwm&rtMM  conauta  of  a  pecnliar 
airangement    of     paiticlea    to 
which  the  names  roi»  uid  wm* 
Fig.  283. 


which  pierce  the  whole  depth 
of  the  retina,  and  are  called  the 
fibres  of  aiiller.  8.  The  pijr- 
mentorj  layer  consisting  of  hex- 
agonal pigment  cells,  which  were 
formerly  considered  to  belong  to 
the  choroid  coat  (Fig.  2G3). 

A  nt^edle  passed  from  before 
Imckwards  through  the  axis  of 

the  eye,  would  pierce  the  following  structures  — 1  Coniea.  2. 
Anterior  chamber  filled  with  aqueous  humour  3  Pup  1.  4.  Por- 
terior  chamber.  5.  Anterior  capsule  of  lens.  6.  Lens.  7.  Posterior 
capsule  of  lens,  8.  Vitieoua,  with  hyaloid  membrane,  9.  Eetina. 
10.  Clioroid.    11.  Sclerotic 

Fig.  263.— I'i^entnry  layer  of  the  retioa, 

1.  The  surfacp.  2.  Cells  »een  edgewaya.  3.  Pigment. 

Fig.  264.— The  Retina  {from  Schultzc). 


A.  Tiic  strueturea  i 

B.  The  anppoaed  connection   ■ 

BCTeml  laycn. 

1.  Bncdllnry  layer  (rixls  anti  ri 

2.  Outer  nndear  layer. 
.1.  Outer  molecular  Inypr. 
4.  loner  lucImu'  layer. 


B.  Inner m _,... 

6.  GnnRlionic  Inver. 

7.  Fibroua  layer: 

«.  Pigmentoiy  layer. 

b.  Eilenial  hniitingmembroiie. 

c.  Rod^ofMUller. 

d.  Intcmal  limiting  membume. 
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THE  EAR. 


The  Ear. 

The  description  of  the  External  Ear  will  he  found  at  page  341,  asd 
that  of  the  Middle  Ear  or  Tympannm  at  page  432. 

The  Internal  Ear  or  Labyrinth  is  so  difficult  of  dissection,  owing 
to  the  density  of  the  bone  in  which  it  is  embedded,  that  it  is  impos- 
sible for  the  student  to  make  its  dissection  with  any  advantage.  He 
is  therefore  advised  to  study  its  anatomy  on  prepared  specimens,  and 
is  referred  lor  its  description  to  works  on  general  and  minute 
•Bfltomy. 


INDEX. 


Abdomen,  166. 

surface  of,  18o. 
Abdominal  aorta,  226. 
cavity,  204. 
contents,  table  of,  207. 
hernia,  19o. 
regions,  206. 
ring,  external,  191. 
internal,  195. 
viscera,  238. 
Abducene  nerve,  o21,  483. 
Abductor  indicis,  68. 

minimi  digiti,  64. 

pedis,  13d. 
oculi,  320. 
pollicis  man(k3,  64. 
pedis,  134. 
Accelerator  urinse  muscle,  174. 
Accessorius  muscle,  137. 

ad  sacro-lumbalem,  461. 
Ac:*e88ory  nerve  of  the  obturator,  103, 

23o. 
Acromial  cutaneous  nerves,  307- 

thoracic  artery,  lo. 
Acromio-clavicular  articulation,  69. 
Adductor  brevis,  101. 
longus,  100. 
magnus,  104. 

opening  in,  99. 
oculi,  320. 
pollicis  maniis,  66. 
pedis,  138. 
Air  cells  of  the  lung,  406. 
Alar  ligaments  of  tne  knee,  153. 
Amygdaloid  lobe  of  cerebellum,  499. 
Anastomotic  artery  of  brachial,  26. 

of  femoral,  99. 
Anconeus  muscle,  52. 
Angular  artery,  346. 
gyrus  487. 
vein,  346. 
iVnkle-joint,  157. 

^\imular  ligament  of  ankle,  anterior, 

141. 


Annular  ligament  of  ankle,  external, 

141. 

internal, 
131. 
of  wrist,  anterior,62. 
posterior, 

57. 
protuberance,  482. 
Annulus  ovalis,  377. 
Anterior  chamber  of  eye,  505. 
commissure,  495,  497. 
elastic  layer  of  cornea,  504. 
mediastinum,  369. 
medullary  velum,  499. 
triangle  of  neck,  337. 
Anti-helix,  341. 
Anti-tragus,  341. 
Aorta,  384. 

abdominal,  226. 
thoracic,  398. 
Aortic  arch,  384. 

opening  of  diaphragm,  225. 
plexus,  237. 
sinus,  381. 
Aperture  of  the  Eustachian  tube,  417, 
426,  432. 
for  the  femoral  artery,  99. 
oftheUrynx,  417,  436, 
of  the  mouth,  417. 
of  the  nares,  417. 
of  the  OBsophagus,  417. 
of  the  thorax,  403. 
Aponeurosis,  epicranial,  293. 

oiextcniid  oblique,  190. 
of  the  femoral  arter}-,  87. 
of  internal  oblique,  192. 
lumbar,  195. 
palmar,  60. 
of  the  pharynx,  417. 
plantar,  132. 
of  the  soft  palate,  4 19. 
temporal,  296. 
d  the  transTersalis  mus- 
cle, 195. 
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Aponeurods,  rerteliral,  460. 
Appendagei  of  the  eye,  338. 
Appendicef  e|rfploic»,  244. 
Appendix  amieule,  374. 

cicci  veraiiformifl,  244. 
Aqueduct  of  FftUopins,  433. 

SylniuiL  495,  500. 
Aqueous  humour,  505. 
Aradmoid  membrane  of  the  brain, 

474. 
of  the  ipine, 
470. 
Arbor  Tits  cerebelli,  502. 

uteri.  285. 
Arch  of  aorta,  884. 

crural  or  femoral,  88. 
of  diaphragm,  224. 
palmar,  deep,  67. 

superficial,  61. 
plantar,  139. 
of  soft  palate,  419. 
Arciform  fibres,  483. 
Areola  of  the  mamma,  5. 
Arm,  dissection  of,  5. 
Arter :  anastomotica  brachialis,  26. 

magna,  99. 
angulflris  faciei,  346. 
aorta,  384. 

abdominalis,  22G. 
thomcica,  398. 
articulares,  inferiores,  116. 
superiores,  116. 
articularis  azygos,  116. 
auditorius,  299,  476. 
auricularis  posterior,  293,  332. 
axillaris,  13. 
basUariSj  475. 
brachialis,  23. 
brachio-cephalica,  385. 
bronchiales,  399. 
burcalis,  346,  358. 
bulbi,  178,  185. 
calcanea  interna,  130. 
capsulares,  227. 
carotis  communis,  328. 

sinistra,  386. 
externa,  329. 
interna,  304,  329,  414, 
476. 
carpi  ulnaris  anterior,  46. 

posterior,  46,  57. 
radiaUs  anterior,  42. 
posterior^  56. 
centralis  retinse,  320, 508. 
cerebelli  inferior,  476. 

inferior  anterior,  476. 
superior,  476. 
cerebri  anterior,  476. 
media,  479. 


After :  cerebri,  posterior,  476. 

cenricalia  ascendena,  389. 

pfoAuida,  391,  465. 
superficiaUa,  309. 
choroidea  eerebri,  477. 
ciliares,  320. 
circumflexa  anterior,  16. 

externa,  97»  102. 
ilii  interna,^  231. 
Buperficial]B,86, 
189. 
interna,  102, 112. 
posterior,  16,  32. 
coDliac  axis,  217,  227. 
colica  dextra,  215. 
media,  216. 
sinistra,  216. 
comes  nerri  ischiadici,  111. 

phrenici,  389. 
communicans  cerebri  anterior^ 

476. 
posterior. 
477. 
palmaris,  61. 
plantaiis,      139, 
147. 
coronaria  dextra,  375. 

labii  inferioris,  346. 
superioris,  346. 
sinistra,  375. 
ventricuU,  217. 
corporis  bulbosi,  178,  185. 

caremosi,  178,  185. 
cremasterica,  201. 
crit'o-thyroidea,  331. 
cystica,  217. 
deferentialis,  270. 
dentalis  anterior,  424. 
inferior,  357. 
posteriorj358. 
diaphragmatica,  227,  388. 
digitales  maniis,  61,  67. 
pedis,  139, 147. 
dorsales  pollicis^  56. 
donalis  clitoridis,  185. 
indids,  56. 
lin^uffi,  366. 
pedis,  145. 
penis,  178. 
poUicis  pedis,  147. 
scapule,  16,  32. 
epigastrica,  202, 231. 

superficialis,  86, 94» 

189. 
superior,  388. 
cthmoidales,  320. 
facialis,  332.  346. 
femoraua,  92,  99. 
frontalis,  893,  320. 
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Arter:  gastrica,  217. 

gastro-duodcnalis,  219. 
gastro-cpiploioa  dcztru,  219. 

sinistra,  219. 
glutea,  109.  270. 
nemorrhoiualis  Inferior,  171. 
xncdLi,  270. 
superior,  21G. 
hepatica.  217. 
hyoidea  lingualis,  366. 
thyroideie,  331. 
Iiypoga^triea,  20o,  268. 
iico-colica,  215. 
iliaca  communis,  229. 
extenui,  230. 
interna,  2G8. 
ilio-lumbalirt,  270. 
incisoria,  .3o7. 
infra-orbitalLt,  424. 
infra-scapubu',  .'H. 
innominata,  3SG. 
iutcrcostales  anteriores,  389. 
posteriores,  399, 
468. 
intercofltalis  superior,  391. 
intcrossea,  46. 

anterior,  46. 
posterior,  54. 
interosseo)  manCU,  67. 
pedis,  147. 
intestinalcs,  215. 
isohiadica,  109,  270. 
labialifl  inferior,  346. 
laehrymalis^  316^  320. 
lar}iigcalis  inferior,  389,  440. 
superior,  331, 440. 
lingualis,  331,  365. 
lumbalcs,  229,  468. 
magna  poUieis  mantis,  67. 
pedis,  140. 
malleolares^  14o. 
mommaria  interna,  388. 
masseteri(^  346,  358. 
maxillaris  intema,331, 356,430. 
mediastinal,  389,  399. 
meningea  media,  303,  357. 
panra,  303,  357. 
mcningcio  antenores,  303. 

posteriorcs,  303, 415, 
476. 
mcsentcrica  inferior,  216,  229. 

superior.  213, 227. 
metoearpa  radialis,  56. 
metatarsea,  147. 
musculo-phrcniea,  388. 
mylo-hyoidca,  357. 
nasalis,  320. 

lateralis,  346. 

septi,  346. 


Artcr :  nutritia  femoris,  102. 
tibubc,  12!). 
humeri,  25. 
tibisB,  130. 
obturatoria,  90,  258,  270. 
occipitalis,  296,  332,  403. 
<i;sophagcalcfl,  399. 
ophtliaunica,  319. 
ovariana,  229,  270. 
palatina  desccndens,  430. 

inferior,  367. 
palmaris  superficialis,  61. 

profunda,  67. 
palpebrales,  320. 
pancreaticco,  219. 
pancrcatico-duodenales,    214, 

219. 
perforantcs  femorales,  102, 118. 
miuumario)    inter- 
lue,  389. 
iiuin(is,  67. 
pedis,  139. 
pericardia&e,  389,  398. 
perina^i  supcrficialis.  173, 180. 
])eronea,  1*29. 

anterior,  129,  14.>. 
pharyugea  ascendeus,  415. 
phrcniea;  inferiores,  227. 
superioix's,  388. 
plantaris  externa,  135,  139. 

interna,  135. 
poplitea,  116. 
pnnceps  ccrvicis,  463. 

pollieis,  67. 
pix>funda  cervicis,  391,  46'3. 
femoris,  94,  101. 
inferior,  26. 
superior,  25,  37. 
ulnaris,  61. 
pterygoiden>,  358. 
ptervgo-palatina.  431. 
pudica  externa,  86,  94, 189. 

interna,  112,  178,  185, 
270. 
pttlmonalis,  378,  384. 

dextra,372,  38  k 
sinistra,  372,  381. 
pylorica,  217. 
radialis,  4!),  56. 

indicis,  67. 
ranina,  366. 

recurrens  interossea  posterior, 
55. 
radialis,  42. 
tibialis,  145. 
ulnaris  anterior,  45. 
po8terior.45. 
rf  nalcs.  227,  253. 
Mjcra  media,  229. 
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Alter:  Muro-lateralia,  271. 

seapulurU  posterior,  300,  389. 
8<uitica,  109,  270. 
kiginoidea.*,  216. 
S{)ennation,  227. 
8]>heiio-palatma,  431. 
Hpiuales  poeteriores,  471,  47«3. 
spinalis  anterior,  471,  476. 
splenica,  217,  219. 
sterno-mastoiilea,  332. 
Ktvlo-niastoidca,  332. 
subclavia,  309,  387,  389. 
dextra,  387^ 
sinistra,  387. 
suMinjrualis,  366. 
suhnicntaliii,  332. 
8ub:ic-apularis,  16,  33. 
supertitialis  i-tTvicis,  309. 

vol:i',  42. 
.Mupra-orhitalis,  293,  315,  320. 
renalos,  227. 
wapulurL*,  32,  309. 
tarsea,  147. 

tcn»i>oniles  profunda^,  358. 
teniporali.^,  295, 
thonicica  aoroniiali.s,  15. 
alurir*.  16. 
lonjfji.  16. 
8iij)erior.  H. 
thyroidea  axis,  389. 
ima,  386. 
inferior,  389. 
superior,  331. 
tibialis  anterior,  144. 
posterior,  127. 
tonsillaris,  367. 
trausversalis  colli,  309,  389. 
faciei,  348. 
humeri,  309, 389. 
perinayi,  173, 181. 
pontis,  476. 
trmpaaica,  3o7. 
ulnaris,  45. 
innl>ilica1es,  384. 
uterina,  270. 
Tagiualis,  270. 

vertobmlis,  387,409,  464,  475. 
vesicalis  inferior,  270. 
superior,  268. 
vidiuna,  431. 
Articular  }K>pliteal  arteries,  116. 

nerves,  116. 
Articulation,  arromio-olaricular,  69. 
atlo-axoideriu,  480. 
ealcanco-astragaloi  d ,  158. 

cuboid,  160. 
of  rarpal  bones,  77. 
earpo-metaeaqjial,  77. 
of  cemcaVTcrlcbtwi,  W" . 


Articidation,  chondro-costal,  452. 

sternal,  452. 
of  costal  cartilages,  452. 
costo-rertebral,  4o0. 
crico-aryt»noid,  441. 

thyroid,  441. 
femoro-tibial    or    knee, 

151. 
humero-cubital  or  elbow, 

.73. 
ilio-femoral  or  hip,  119. 
of  lower  jaw,  354. 
metacarpo-pnalangeal, 

78. 
metatarso-phalangeal, 

163. 
oecipito-atloidean,  447. 
phalangeal  of  fingers,  78. 
of  pubic  sjrmphyais,  288. 
rauio-carpal  or  "wriat,  76. 
ulnar  inferior,  76. 
superior,  76. 
sacro-coccygeal,  288. 

iUac,  287. 
sacro-vertcbral,  287- 
scnpulo-clavicular,  70. 

humeral  or 

shoulder,  71. 
8temo>claviculftr,  324. 
tarsal,  158. 
tarso-metatarsal,  160. 
temporo-maxillary,  364. 
tibio-fibular,  166. 

tarsal  or  ankle,  157. 
of  yertebrBD,  444. 
Aix'us  extemus  diaphragmatis,  224. 
intemus  diaphrafipnatis,  224. 
ArytTno-epiglottidean  folds,  436. 
Aryticnoid  cartilages,  443. 

muscle,  437. 
Ascending  cerrical  artery,  389. 

pharyngeal  artery,  415. 
Attollens  aurem,  ^2. 
oculum,  317* 
Attrahens  aurem,  292. 
Auditory  artery,  299,  476. 
nen-e,  298,  484. 
Auricle  of  the  ear,  341. 
Auricle  of  the  heart,  left,  379. 

right,  375. 
Auricular  artery,  posterior,  ^3,  332. 
nerre,  ^61. 

great,  296,  306. 
posterior,  296,  346. 
vein,  332. 

nerve  of  vagua,  412. 
Auriculo-temporal  nerve,  293, 360, 961 . 
ventricular    aperture,    left, 
379* 
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Auriculo- ventricular  aperture,  ri^ht, 


376. 
306. 


Auricularis  magnus  nerve,  29o, 
.Vxilla,  11. 

diBsection  of,  10. 
Axillary  artery,  13. 
glanos,  12. 
plexus,  16,  312. 
vein,  16. 
Axis,  ecsliac,  of  artery,  217,  227 

thjToid,  of  arter}*,  389. 
Azygos  arter\',  116. 

ganglion,  275. 
veins,  238,  397,  401. 
uvulae  muscle,  419. 


Back,  dissection  of,  4o6. 
Bag  of  pharvux,  417. 
Bartholin,  glands  of,  18^5. 
Base  of  bram.  478. 

of  the  skull,  arteries  of,  304. 
dissection  of,  299. 
nerves  of,  302. 
Basilar  arter)%  475. 
sinus,  305. 
liasilic  vein,  20. 

Beak  of  the  corpus  callosuni,  479. 
Bend  of  elbow,  27. 
Biceps  fenioris  muscle,  117. 
flexor  cubiti,  22,  72. 
Bile-duet,  220. 

Biventer  cer^'icis  muscle,  463. 
Biventral  lobe,  499. 
Bladder,  interior  of,  279. 

ligaments  of,  2.58,261. 
connections  of,  264,  266. 
structure  of,  276,  284. 
Bones  of  the  ear,  433. 

muscles  of,  434. 
Bracliial  arter>',  23. 

nerves,  16,  312. 
plexus,  16,  312. 
veins,  26. 
Braehialis  anticus,  23. 
Brachio-cephalic  artery,  386. 

veins,  392. 
Brain,  base  of,  478. 

exterior  of,  485. 
interior  of,  490. 
membranes  of,  299,  474. 
preservation  of,  299. 
removal  of,  296. 
TCiselB  of,  475. 
Breast,  7. 

Broad  ligament  of  uterus,  213. 
Bronchial  arteries,  399,  406. 
glands,  407. 
veins,  399,  406. 
Bronchus,  left,  393. 


Bronchus,  right,  393. 

structure  of,  405. 
Brunner's  glands,  243. 
Buccinator  nerve,  350.  358. 
arterv,  346,  358. 
muscle,  355. 
Bulb  of  the  urethra,  175. 
artery  of,  178,  185. 
nerve  of,  174. 
Bulbi  vaginae  (vestibuli),  184. 
Bulbous  part  of  the  urethra,  280. 
liulbus  olfactorius,  481. 
Bursa  patellas,  95. 

of  ligament  of  patella,  151. 
of  gluteus  maximus,  107. 

Ca)cum  coli,  connections  of,  207. 

structure  of,  244. 
Calamus  soriptoriu'*,  502. 
Calcaneo-astragaloid  aiticulation,  158. 
cuboid  ligaments,  159. 
scaphoid  ligaments,  160. 
Calices  of  the  kidney,  253. 
Canal  of  Fontuna,  5*07. 
of  Nuck,  286. 
of  Petit,  507. 
Capsular  arteries,  227. 
veins,  227. 

ligament  of  the  hip,  120. 
of  the  knee,  153. 
of  the  shoulder,  72. 
of  the  thumb,  77 
Capsule  of  crystalline  lens,  507. 
of  GHsson,  250. 
suprarenal,  233,  257. 
Caput  coli,  244. 

gallinagLnl«i,  279. 
Cardiac  neive,  inferior,  402. 
middle,  336. 
of  pneumo-gastrie,  333, 

398. 
superior,  336,  410. 
plexus,  375,  392. 
Cameie  columna>,  378. 
Carotid  artery,  common,  328. 
external,  329. 
internal,  304,  329,  414, 
476.  '       * 

left  common,  386. 
plexus,  304. 
Carpal  artery,  radial  anterior,  42. 

posterior,  56. 
ulnar  anterior,  46. 
posterior,  46. 
Carpo-metacarpal  articulations,  77. 
Cartilage,  arytienoid,  443. 
enooid,  443. 
cuneiform,  442. 
of  the  ear,  341. 
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Cartilage,  tluToid,  442. 

of  the  septum  of  nose,  425. 
Cartilages  of  the  eyelids,  350. 
of  the  nose,  851. 
of  Santorini,  443. 
of  trachea,  403. 
Caruncula  lachrymaliB,  340. 
Canmcuhc  mynformes,  179,  285. 
Cava,  inferior,  230,  376. 
superior,  375,  385. 
CaremouB  body,  281. 

arterj^  of,  178. 
plexus,  304. 
sinus,  302. 
CaTities  of  the  heart,  375. 
Cavit)'  of  the  abdomen,  204. 
Central  artery  of  the  retina,  320,  508. 

point  of  the  perinaeum,  174. 
Centrum  ovale  cerebri,  488,  490. 
Cephalic  vein,  21. 
C^bellar  arteries,  inferior,  476. 

superior,  476. 
Cerebellum,  form  of,  497. 
lobes  of,  499. 
structure  of,  502. 
Cerebral  artery,  anterior.  476. 
middle,  476. 
posterior,  476. 
protuberance,  fonn,  482. 

stiuetui-e,  484. 
Cerebrum,  478. 
Cervical  fascia.  307,  323. 

ganglion,  inferior,  402. 

middle,  335,  410. 
superior,  335,  410. 
nerves,  anterior  branche8,3r2. 

posterior,  502. 
plexus  of  nerves,  337. 

superficial,  306. 
Cervicalia  asccndens  artery,  389. 

muscle,  461. 
profunda  artciy,  391,  46^5. 
Buperficialis     nerve,     306, 
w23« 

artery,  309. 
Cervico-fiacial  nerve,  348. 
Cervix  uteri,  285. 

vesicae,  264. 
Chamber  of  the  eye,  anterior,  505. 

posterior,  505. 
Chiasma  of  the  optic  nerves,  479. 
Chokidro-costal  articulations,  452. 
glossus  muscle,  364. 
sternal  articulations,  452. 
Chorda  tvmpani  nerve,  360,  433. 
Chorde  tendinetc,  376,  380. 
vocales,  440. 
Williiii,  297. 
Choroid  artery  of  tko  brain,  411 . 


Choroid  coat  of  the  eye,  505. 

plexuses  of  Uie  brain,  492, 
494,  495,  500. 
Ciliary  arteries,  ^. 
body,  506. 
muacle,  506. 

processes  of  the  choroid,  507. 
nerves  of  nasal,  317. 

of  lenticular  ganglion, 
319. 
Circle  of  Willis,  478.' 
Circular  sinus,  304. 
Circulation  in  the  foetus,  382. 
Circimiflex  artery,  anterior,  16. 

external,  97,  102. 
internal,  102, 112. 
posterior,  16,  32. 
iliac  artery,  deep,  231. 

supemcial,  86, 

nerve,  17,  32. 
Ciroumvallato  papilla?,  434. 
Clavicular  cutaneous  nerves,  307. 
CUtoris,  168. 
Coccygeal  artery*.  111. 
musele,  272. 
nerve,  275,  467. 
Copliac  axis,  217,  227. 
Colic  artery,  left,  216. 

middle,  215. 
riffht,  215. 
Colon,  coiurse  of,  207. 

structure  of,  244. 
Colunmae  cametc,  377,  380. 
Columns  of  the  cord,  472. 

vagina,  285. 
Comes  nervi  ischiadic!  artery,  111. 

phrenici  artery,  389. 
Commissure,  anterior,  495. 

of  the  cerebellum,  499. 
of  the  cord,  472. 
great,  490. 

of  the  optic  nerves,  479. 
posterior,  495. 
soft,  495. 
Commissural  fibres  of  the  medulla,  483. 
Communicating    artery   of    anterior 

cerebral,  476. 

of  posterior 

cerebral,  477. 

in  the  palm, 

61. 
in   the    sole, 
189,  147. 
fibular  nerve,  115, 122. 
tibial  nerve,  115, 122, 
141. 
ComplexuB  muscle,  462. 
Com^ireesor  of  the  nose,  342. 
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CoiBpi-essor  of  the  urethra,  117« 
CoDarium,  496. 
Concha,  341. 
Cones  of  the  retina,  509. 
Congenital  hernia,  199. 
Com  vasculosi,  283. 
Conical  papillss,  435. 
Conjoined  tendon,  192, 195. 
Conjunctiva,  338,  504. 
Conoid  ligament,  70. 
Conus  arteriosus,  377. 
Constrictor  inferior,  415. 

of  the  fauces,  421. 
middle,  415. 
superior,  416. 
urethra),  177. 
vaginaj,  185. 
Convolutions  of  the  brain,  485. 
Coraco-acromial  ligament,  70. 
brachialis  muscle,  22. 
clavicular  articulation,  70. 
humeral  ligament,  72. 
Cordiform  tendon,  225. 
Cords  of  the  abdominal  wall,  205. 
Cornea,  504. 
Comicula  lar}Tigi8,  443. 
Comua  of  lateral  ventricle,  490. 
Corona  glandis,  201. 
Coronary  vessels  of  the  heart,  375. 
of  the  lips,  346. 
artery  of  the  stomach,  217. 
ligament  of  the  liver,  212, 

249. 
sinus,  375. 
valve,  377. 

vein  of  the  stomach,  222. 
Corpora  albicantia,  481. 

Arantii,  379,  381. 
eavemosn,  281. 
Malpighiaua,  254. 
mamillaria,  481. 
olivaria,  483. 

pyramidalia  anteriora,  483. 
posteriora,  502. 
quadrigemina,  497. 
restifonuia,  483. 
Corpus  callosum,  490. 
ciliare,  506. 

dentatum  cerebelli,  502. 
medullfe,  502. 
fimbriatum,  492. 
geniculatum  externum,  49*5. 
internum,  495. 
Higlmiori,  282. 
luteum,  286. 

spongiosimi  urethnr,  175,  277 
striatum,  491. 
Corpus  thyroideum,  393. 
Corpuscles  of  Malpighi,  248. 


CoiTugator  supercilii  muscle,  342. 
Cortical  substance  of  the  kidney,  253. 
Costo-clavicular  ligament,  324. 
Costo-coracoid  membrane,  12. 
vertebral  ligaments,  450. 
Cotyloid  ligament,  122. 
Covered  band  of  Ueil,  490. 
Coverings  of  hernia,  femoral.  89. 

inguinal,  198. 
Cowper's  glands,  178,  277. 
Cranial  aponeurosis,  293. 

ner\'es,  297. 
Cremaster  muscle,  192. 
Cremasteric  artery,  201. 
fascia,  192. 
Cribriform  fascia,  87. 
Crico-ar}-ta?uoid  articulation,  442. 
muscle,  lateral,  438. 
posterior,  437* 
thyroid  membrane,  441. 
musi'lc,  437. 
Cricoid  cartilage,  443. 
Crucial  ligament,  anterior,  153. 

posterior,  153* 
Cmciform  ligament,  449. 
Cnira  cerebelli,  498. 
cerebri,  482. 
of  the  diaphragm,  225. 
of  the  fornLx,  492. 
Crural  arch,  88. 

deep,  88. 
cauHl,  8^S. 
heniia,  86. 
ner^e,  94,  99,  235. 
ring,  88. 
sheath,  87. 
Crureus  muscle,  98. 
Cr>  pts  of  Liebcrkiihn,  243* 
Crystalline  lens,  507. 

capsule,  507. 
Cuneiform  cai-tilnges,  444. 
Cyitic  arterv,  217. 
duct,' 250. 

Dartos,  172. 

Decussation  of  the  pyramids,  483. 
Deep  cervical  arter},* 391,  465. 
crural  arch,  88. 

transverse  muscle  of  perineum, 
177,  l«5. 
Deferential  artery,  270. 
Deglutition,  process  of,  418. 
Deltoid  ligament,  157. 

muscle,  30. 
Dental  artery,  anterior,  424. 
inferior,  357. 
posterior,  358. 
Dental  nen'c,  anterior,  424. 
inferior,  361. 
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Dental  nrn'e,  posterior,  424. 
Dentate  fancia,  494. 
fisnire,  489. 
ligament,  470. 
DeM>endens  noni  nerve,  325,  33J. 
DescHHit  of  testicle,  193. 
Depressor  anguli  oris,  345. 

labii  inferioris,  345. 
ale  nad,  342. 
Diaphrtgm,  223. 

arteries  of,  227,  388. 
openings  in,  225. 
upper  surface  of,  402. 
Digastric  muscle,  327. 

nerve,  348. 
Digital  arteries  of  plantar,  139. 
of  radial,  67. 
of  tibial,  anterior,  147. 
of  ulnar,  61. 
nerves  of  median,  63. 
of  plantar,  136. 
of  radial,  49. 
of  ubiar,  49,  62. 
Dorsal  arter}-  of  the  clitoris,  185, 
of  the  foot,  145. 
of  the  penis,  178. 
of  the  tongue,  366. 
of  the  ficapula,  16,  32. 
nervcr*,  anterior  bninches,  401. 
lK>sterior  bmnrhes,  467. 
of  the  penis,  180,  201. 
Dorsi-spinal  veins,  468. 
Douglas,  fold  of,  202. 

iwuch  of,  208. 
Ductus  ad  nasuiu,  428. 
arteriosus,  383. 
eomniuuis   cholcdochus,    220, 

2^. 
t  ysticus,  250. 
ejaculatorius,  266. 
hepaticus,  250. 
IjTnphttticus,  392. 
pancreaticu<,  220,  246. 
Riviniimi,  362. 
Stenouii*,  345. 
thoracicus,  333,  396. 
vcnosus,  250,  382. 
Whartonii,  362. 
Duodenum,  connections,  219. 

structure,  242. 
Dui-a  mater,  296,  299. 

of  the  cord,  469. 
vessels  of,  305. 

Ear,  external,  341. 

middle,  431. 
Eighth  nerve,  299,  411,  484. 
Klbow  joint,  73. 
Endncntia  collatcralis,  404. 


Fpididynis,  2S2. 
Epigastric  artery,  202,  231. 

8uiK>rticial,  86,   r4, 

189. 
sunt'rior,  388. 
region  of  tlic  abdomen,  206. 
Epiglottis,  444. 
Epiploon,  208. 
j    Ere<*tor  clitoridis,  183. 
I  penis,  174. 

spime,  461. 
\    Etlimoidal  arteries,  320. 
.    Eustachian  tube,   cartiluginous  part^ 
I       421. 

!    Eustachian  valve,  377. 
Extensor  carpi  radialis  brevior,  50. 

longior,  50. 
carpi  ulnaris,  52. 
digiti  minimi,  52. 
digitorum  brevis,  144. 

communis,  51. 
longua  pedis,  142. 
indicia,  54. 

ossis  metacarpi  poUicis,  53. 
proprius  poUicisi,  143. 
primi  intemodii  pollicis,  53. 
quadricei)s  femoris,  97. 
secundi    intemodii    pollicis, 
54. 
External  cutaneous  nerve  of  arm,  26, 
38. 
cutaneous  nen-c  of  thiich,  91, 
235.  ' 

saphenous  nerve,  115,  122. 
vein,  122. 
Eye-ball,  503. 
brows,  338. 
lashes,  338. 
Uds,  350. 


Face,  dissection  of,  338. 
Facial  artery,  332,  346. 
nerve,  298,  348. 
veiu,  346. 

I   Falciform  lipmient  of  the  liver,  212. 
j  border  of  saphenous  open- 

'  ing,  87.  ^ 

Fallopian  tube,  266,  285. 
Falx  ccrebelli,  300. 

cerebri,  299. 
Fascia  axillary,  10. 
brachial,  22. 
cervical  deep.  307,  323. 
costo-coracoid,  12. 
cremasteric,  192. 
cribriform,  87. 
dentata,  494. 
of  the  forearm,  38. 
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Fascia  of  the  groin,  189. 
iliac,  2a3. 

intercolumnar,  191. 
intermuscular  of  the  humei'us, 
22. 
of  the  thigh,  9o. 
lata,  90,  95. 
of  the  leg,  141. 
lumborum,  19d,  460. 
obturator,  260. 
palmar,  60. 
peUio,  2.59. 
perinatal,  deep,  175,  184. 

supei-ticial,  172,  180. 
plantai-,  132. 
popliteal,  113. 
of  the  ])soaH,  233. 
of  the  ({uadratus,  233. 
recto-vesical,  261. 
spermatic,  197. 
Scarpa's,  189. 
temporal,  296. 
transvcrealia,  195,  203. 
triangular  of  groin,  191. 
Fasciculus  teres,  501. 
Femoral  arch,  88. 

artery,  92,  99. 
canaf,  88. 
liemia,  86. 
ligament,  87. 
ring,  88. 
sheath,  87. 
vein,  94. 
Fenestra  ovalis,  432. 

rotunda,  432. 
Fibres  of  MuUer,  509. 
Fibro-cartilage.    iSVi!'  Iiitemrticular. 
Fibrous  coat  of  eye,  503. 
Fifth  nerve,  302,  483. 
Filiform'  papilla^  435. 
Fillet  of  the  olivary  body,  497. 
Fimbria;  of  the  Fatlopiau  tube,  285. 
First  nerve,  297,  428,  481. 
Fissure,  longitudinal,  of  tlie  cerebrum, 
479,  485. 
of  Sylvius,  482,  485. 
transverse,  494, 
parallel,  485. 
calcarine,  488. 
collateral,  489. 
dentate,  489. 
Fissures  of  the  cord,  472. 
of  the  liver,  250. 
Flexor  accessorius  muscle,  137. 
brem  minimi  digid,  64. 

pedis,  139. 
•  arpi  radialis,  39. 
uluaris,  40. 
digitonmi  brevis  pedis,  1.33. 


Flexor  digitoi-um  longus  pe\]is,  125. 

Ib7. 
profundus,  44,  63. 

sublimit,  43,  63. 
polliiis  longus,  43,  64. 

pe<lis,  127,  138. 
brevis,  65. 

pedir*,  127,  1-38. 
Flocculus  cerebcUi,  499. 
Foetal  circulation,  382. 
Foot,  dorsum,  140. 

sole,  131. 
Foramen  of  Munro,  492. 
ovale,  377,  382. 
quadratum,  225. 
of  Winslow,  210. 
Foramina  Thcbesii,  377. 
Forearm,  dissection  of,  front,  37. 

back,  48. 
cutaneous  nerves,  37. 
veins,  37. 
Fornix,  402,  497. 
Fo^isa,  ischio-rcctal,  170. 
na8al,  425. 

navicular  of  the  urethra,  281. 
of     the    pudendum, 
108. 
ovalis,  378. 
Fossjr  of  alnlominal  wall,  205. 
Fourth  nene,  303,  314,  482. 

ventricle,  500. 
Fovea  centralis,  508. 
Fncnum  labii,  423. 
lingua»,  362. 
pneputii,  201. 
Frontal  artery,  293,  320. 

ner>'e,  314. 
Fimgiform  papilla;,  435. 

Galen,  veins  of,  494. 

Gall  bladder,  2.50. 

Ganglia,  cervical,  inferior,  402. 

middle,  335,  410. 
superior,  33o,  419. 

lumbar,  237. 

sacral,  275. 

semilunar,  237. 

of  spinal  nerves,  47*2. 

thoracic,  402. 
Ganglion  of  the  vagus,  412. 

ozygoBj  275 

Gasserian,  302. 

impar,  275. 

jugular,  413. 

lenticular,  317. 

flecker  s,  429. 

ophthalmic,  317. 

otic,  431. 

petrosal,  413. 
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Gan^'.ion  sphono-palatine,  429. 
»ubiiiHXular}\  363. 
tli)Toid,  336,  410. 
Gastric  artery,  217. 
plexufl,  237. 
vein,  217. 
G astro-colic  omentum,  208. 
duodenal  artei  y,  219. 
epiploic  arteri^,  219. 
hepatic  omentum,  208t 
GaBtntoneniiuB  muscle,  123. 
Gemellus  inferior  muscle,  108. 
superior  muscle,  108. 
Gonio-liyo-glo8sus  muscle,  367. 

hyoid  mustle,  367. 
Genital  brjfans,  276,  284. 
Genito-cniral  nerve,  91.  23.'>. 
Ginil>eniat'8  ligament,  8J*,  191. 
Gland,  lachr^nunl,  316. 
parotid,  315. 
l)inejil,  41M). 
pituitary,  481. 
prostate,  265,  278. 
i^ublingual,  802. 
submaxillary,  o62. 
thyroid,  393. 
Glands,  axillary,  12. 

bronchial,  407. 
Bartolini'p,  18t3. 
Bhmdin,  436. 
13runner*8,  243. 
cervical,  309. 
concatenate,  309. 
Cowper's,  178,  277. 
of  fnenuni,  436. 
inguinal,  86,  189. 
inter(roi»tal,  3i)6. 
intestiiihl.  242. 
labial,  423. 
lumbar,  237. 
mammary,  7. 
mediastinal,  399. 
Meibomian,  351. 
mej*enteric,  216. 
odoriferous,  201. 
of  Pacchioni,  29C. 
Ptfy.rs,  244. 
poplitial,  117. 
Bolitarv,  213. 
tracheal,  396. 
Glans  of  the  clitoris,  108. 

of  the  penis,  201. 
Glenoid  ligament,  72. 
Glisson's  ( apsule.  250. 
Globus  major  epididymis,  2tS2. 
minor  epididymis,  2h2. 
Gloe»o-i)harMigcal    nerve,    2V0, 

413,  484.  ' 
Glottis,  VJt'. 


308, 


Gluteal  arter>-,  109,  270. 

ner\-e,  superior,  112,  27«>. 
nerves,  inferior,  112. 
Gluteus  maximus  muscle,  1C6. 
medius  muscle,  108. 
minimus  muscle,  103. 
Graafian  vericles,  286. 
Gracilis  muscle,  100. 
(rnmular  laj-er  of  retina,  609. 
Great  omentum,  208. 
Grey  substance  of  the  cord,  472. 

of  the  corpus  striatum, 

491. 
of  the  medulla  oblong- 
ata, 602. 
of  the  third  ventricle, 
495. 
Oul)emaculum  testis,  193. 
Citims,  422. 

Gustatorj-  nerve,  369,  362. 
Gyrus  fomicatus,  488. 

I  lam,  113. 
IlHinstrings,  117. 
Hand,  dissection  of,  69. 
lliiinonhoidal  artery,  inferior,  171- 

middle,  270. 
superior,  216, 
nerve,  inferior,  172. 
Head,  dif*section  of,  291. 
Heart,  373. 

ca>-ities  of,  375. 
great  vessels  of,  375. 
Helix,  341. 
Hepatic  arterv,  217. 
ducts,  252. 
plexus,  252. 
veins,  251. 
Hcniia,  crural  or  femoral,  86. 
inguinal,  195. 
umbilical,  186. 
varieties  of,  198. 
Hes.'^elbach's  triangle,  205. 
Hip  joint,  119. 
Hippocampus,  major,  493. 
minor,  492. 
Hollow  before  elbow,  27. 
Humero-cubital  articulation,  73. 
Hunter's  canal,  99. 
Hvaloid  membrane,  508. 
Hydatid  of  Morgagni,  283. 
Hymen,  285. 

llyo-epiglottidean  ligament,  442. 
giossus  muscle,  3&3. 
glossal  membrane,  434. 
Hypochondriac  region  of  abdomen,  207, 
Hypogastric  plexus  of  ner>-e8.  276. 

region  of  the  abdomen, 
207. 
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Hypoglossal  nerve,  333,  364,  418,  484. 
lleo-c(Ecal  valve,  246. 
colic  artery,  216. 
valve,  245. 
Ileum  Intestine,  connections  of,  207. 

structure  of,  244. 
niac  artery,  common,  229. 
external,  230. 
internal,  268. 
fascia,  233. 

region  of  the  abdomen,  207. 

vein,  conmion,  230. 

external,  230. 

internal,  271. 

Iliacus  miiwle,  101,  234. 

Hio-femoral  ligament,  120. 

hj-pognatric  nerve,  189,  2'fio. 
inguinal  nerve,  189, 235. 
lumbar  nrtory,  270. 

ligaiuent,  287. 
Incisor  branch  of  norve,  361 . 
Incus,  433. 
Indicator  musclo,  "» L 
Infantile  hernia,  l^>?). 
Inferior  coniu  of  tlr  htenil  ventricle, 
493. 
maxillary  nene,  323,  348. 
Infra-orbital  artery,  424. 

nerve,  348,  ZoO. 
vein,  424. 
Infra-trochlear  nerve,  317. 
Infra-scapular  artery,  34. 
Infra-spinatus  muscle,  31. 
Infundibulum  of  the  brain,  480. 
of  the  heart,  377. 
Inguinal  canal,  U).>. 

glands,  86,  189. 
hemin,  19o. 

region  of  the  abdomen,  207. 
Iimominate  arterv,  386. 
veins,  392. 
Intcrartifular  cartilage  of  the  juu-,  3o4. 

of  tnc  knee, 

153. 
satTO  -  iliac, 

287. 
stemo-clavi- 
cukr,  324. 
of  symphvsis 
piibis,  'i89. 
of  the  wrist, 
78. 
Interclavicular  ligament,  324. 
I  ntercolumnar  fascia,  191. 
Intercostal  arteries,  anterior  branches, 

389. 
posterior  branches, 
399. 
artery,  superior,  391. 


Intercostal  muscle,  external,  368. 

internal,  368,  402. 
nerves,  401. 
cutaneous  anterior, 
9,194. 

lateral,  11. 
veins,  401. 
Intercosto-humeral  nerve,  11. 
Interior  of  pharynx,  417. 
Intermuscular  septa  of  the  arm.  22. 

of  the  thign,  95. 
Internal  cutaneous  nerve  of  arm,  20, 37. 

of  thigh,  95. 
saphenous  vein,  87»  141. 

nerve,95,100.141. 
Interwseous  arteries  of  the  foot,  147. 

of  the  hand,  67. 
arter}-,  anterior,  46. 
posterior,  64. 
ligament  of  the  arm,  75. 
of  the  leg,  15G. 
muscles  of  the  foot,  149, 
150. 
of  the  hand,  67, 
68. 
nerve,  anterior,  46. 
posterior,  66. 
Interspinal  muscles,  468. 
Intertransverse  muscles,  409. 
Intervalvular  space,  381. 
Intervertebral  substance,  445, 
Intestine,  krge,  207,  244. 
smnll,  207,  240. 
Intestinal  arteries,  215. 

canal,  divisions,  208. 
structure,  240. 
Intra-gpinal  arteries,  471. 

veins,  468,  471. 
Intumescentia  ganglifomiis,  433. 
Iris,  505. 

Ischio-rectal  fossa,  170. 
Island  of  Keil,  482. 
Isthmus  faucium,  417. 

of  the  thjToid  body,  393. 
Iter  a  tertio  ad  quartum  ventriculuui, 
495,  500. 
ad  infundibulum,  495. 

Jacobus  membrane,  509. 
Jacobson*s  nerve,  414. 
Jejunum,  connections  of,  207. 

structure,  24^1. 
Joint,  ankle,  167. 

elbow,  73. 

hip,  119. 

knee,  151. 

lower  jaw,  354. 

shoulder,  71 . 

wrist,  76. 


522 


INDEX. 


Jug^uliur  ganglion,  413. 

vein,  anterior,  320. 
external,  306. 
internal,  332,  111. 

Kidney,  2.33. 

connections  of,  232. 

structure,  253. 

vewols  of,  227. 
Knee  of  the  ooi-pus  callosuni,  490. 
joint,  151. 

I^bia  pudendi  oxtcma,  168. 
intenia,  168. 
Labial  artery,  inferior,  346. 

glands,  423. 
Loclu-ymal  arterv,  316,  320. 
canaU,  339. 
duct  A,  310. 
};land,  316. 
nen(»,  315. 
point,  339. 
sac,  339. 
IJlcteal^»,  21(J. 

Ijicunu'  t»l'  tiio  urethra,  281. 
i>aniina  cincrea,  479. 
Liimino;  of  ccrcbcllura,  497. 

of  the  lens,  607. 
Large  intestine,  connections,  207. 

struct  lire  aiul  forai  of, 
244. 
Lan-ngoal  arteries,  331,*  .*3«0,  440. 

nerve,  external,  333,  413. 
inferior,     :m,    398, 

441. 
superior,    333,    413, 
441. 
pouch,  439. 
Larynx,  436. 

aperture  of,  417,  436. 
caitilages  of,  442. 
interior  of,  439. 
muscles,  437. 
nen'es,  441. 
ventricle,  439. 
vessels,  440. 
lateral  column  of  the  medulla,  463. 
of  the  cord,  472. 
sinus,  300. 
ventricles,  490. 
Latissimus  dorsij  19,  457. 
I^xator  tympani,  434. 
Leg,  dissection  of  the  baek,  122. 

ftx}nt,  140. 
I.«ns  of  the  eye,  507. 
lenticular  ganglion,  317. 
Levator  anguli  oriB,  343. 

ecapula;,  459. 
ani,  170,  IW,  2T2. 
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Levator  elandnliD  thyroidea),  393. 
labii  superioris,  343. 

ahiiquc  na^ 
342. 
menti,  345. 
palati,  419. 

palpebnc  superioris,  317. 
Levatores  eoetarum,  468. 
Iicberkiihn*8  follicles,  243. 
Ligament  of  the  lung,  369. 
Ligaments  of  the  bladder,  258,  261. 
of  the  larynx,  439,  441. 
of  the  liver,  212,  249. 
of  the  ovary,  286. 
of  the  uterus,  266,  286. 
Ligament,  acromio-clavicular,  69. 
alar  of  the  knee,  153. 
annular,  anterior  of  ankle, 
141. 
external  of  ankle, 

141. 
internal  of  sinkle, 

131. 
anterior  of  i^-rist. 

62. 
po8t<?rior  of  wrist, 
57. 
^interior,  of  ankle,  157. 

of  elbow  joint,  73. 
of  knee  joint,  151. 
of  wrist  joint,  75. 
ntlo-axoid,  anterior,  448. 
posterior,  449. 
4!alcaneo-a8tragaloid,  158. 
cuboid,  159. 
scaphoid,  160. 
capsular  of  the  hip,  120. 
of  the  iaw,  354. 
of  the  knee,  153. 
of  the  shoulder,  72. 
of  the  thumb,  77. 
carpal,  77. 

carpo-metacarpal,  77. 
•  hondro-stemal,  452. 
<'ommon,  anterior  of  ver- 
tebrae, 444. 

rterior,  44.3. 

coraco-acromial,  70. 
clavicular.  70. 
humoral,  72. 
rosto-clavicular,  324. 
transverse,  451. 
vertebral,  450. 
cotyloid,  122. 
erico-thyroid.  441. 
tracheal^  441 . 
crucial,  anterior,  153. 
^  posterior,  168. 
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ligament,  cruciform,  449. 
deltoid,  157. 
dorsal  of  the  carpus,  77. 
of  Gimbemat,  88,  191. 
glenoid,  72. 
byo^cpiglottidean,  442. 
iUo-femoral,  120. 
lumbar,  287. 
interarticular,  of  the  cla- 
vicle, 324. 
of   the  hip, 

122. 
of  the  jaw, 

3.54. 
of  the  knee, 

153. 
of  the  pubcs, 

289. 
of  the  ribs, 

451. 
of  the  wrist, 
78. 
interclavicular,  324. 
interosseous  of  arm,  75. 
of  leg,  156. 
of  astragrulus 
and  OS  calcis, 
158. 
of  carpus,  77. 
of  metatarsal 
bones,  160. 
interspinous,  446. 
in terti-dus verse,  446. 
intervertebral,  445. 
lateral,  of  the  ankle,  157. 
of  the  carpus,  77. 
of  the  elbow,  74. 
of  the  knee,  151. 
of  the  wrist,  75. 
cxtemalof  the  jaw, 

354. 
internal  ditto,  3^x3. 
phalangeal  of  the 
hand,  78. 
long  plantar,  159. 
lumbo-sacral,  287. 
metacarpal,  67.  77. 
metacarpo-phalangeal,  78. 
metatarsal,  160. 
mucous,  153. 
obturator,  288. 
occipito-atloid,  447. 
axoid,  449. 
odontoid,  449. 
orbicular  of  the  radius,  75. 
palnebral,  350. 
of  tne  patella,  151. 
phalxmgeal,  79. 
of  Poupart,  89,  190. 


Ligamenf,  posterior  of  ankle,  157. 

of  elbow,  73. 
of  knee,  151. 
of  wrist,  75. 
pterygo-maxillar}*,  356. 
pubic,  288. 
rhomboid,  224. 
round  of  the  hip,  122. 
of  the  rauius,  and 
ulna,  75. 
sacro-coccygcal,  288. 
iliac,  287. 
sciatic,  288. 
,  vertebral,  287. 
of  the  scapula.  69. 
stcmo-clavicular,  324. 
stylo-hyoid,  367. 

maxillary,  367. 
sub-pubic,  289. 
supra- spinous,  446. 
suspensory  of  penis,  201. 
of  liver,  212. 
tarso-metatarsal,  160. 
thyro-aryticnoid,  439. 

(>]uglottidean,  442. 
hyoid,  441. 
tibio-fibular,  156. 

tarsal,  157. 
transverse  of  the  atlas,  449, 
oftheliip,  122. 
of  the  knee,  154. 
of  metacarpus, 

67. 
of    metatm-sus, 

148. 
of  scapula,  71. 
trapezoid,  70. 

triangular  of  the  abdomen, 
191,  196. 
of  the  urethra, 
175,  184. 
of  Winslow,  151. 
Ligamentum  arcuatum,  224. 

denticulatum.  470. 
latum  pulmonis,  369. 
longuni  plan  tie,  159. 
mucosiun,  153. 
nuchiu,  457. 
patelhc,  151. 
Bubflaviun,  446. 
teres,  122. 
linea  alba,  186, 190. 

semilunaris,  202. 
LinesD  trans  versa\  186,  202. 
Lingual  artery,  331,  365. 
glands',  436. 
nerve,  359,  362. 
vein,  365. 
Lingualis  muscles,  435. 
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Lips,  423. 

Lithotomy,  parts  cut,  170, 175. 

Liver,  24d. 

connectioiM  of,  206. 
ligaments,  212,  249. 
structure,  261. 
vessels,  217. 
Lobes  of  the  cerebellum,  498. 

of  the  cerebrum,  478,  485. 
Lobules  of  the  liver,  250. 
of  the  testis,  283. 
LobuluK  auris,  341. 

caudatus,  250. 
qiiadratus,  250. 
Spigelii,  2o0. 
Locus  niger,  485. 

perforatus  antious,  482. 
posticus,  481. 
Longis^imua  dorsi,  461 . 
Longitudintd  fissure  of  the  brain,  479, 
4a5. 
fissure  of  the  liver,  250. 
sinus,  inferior,  300. 

superior,  297, 300. 
Longus  colli  muscle,  408. 
Lumbar  aponeurosis,  195,  460. 
arteries,  229,  468. 
ganglia,  237. 
gknds,  237. 

nerves,  anterior  branches,  235. 
posterior  branches, 467. 
plexus,  236. 

region  of  the  abdomen,  207. 
veins,  229. 
Liunbo-sacral  ligjiincnt,  287. 

nenc,  237,  273. 
Lumbrlcales  of  tlie  foot,  137. 
of  tlie  hand,  63. 
Lungs,  connections,  373. 
roots  of,  372. 
stnicture,  405. 
vessels  and  nerves,  372. 
Lymphatic  du«t,  392,  396. 
right,  392. 
Lyi-a,  49  i. 

Malleolar  arteiies,  145. 
Malleolus  internus,  parts  behind,  130. 
Malleus,  433. 

Malpighian  coi-puscles,  of  kidney,  254. 

of  spleen,  248. 
Mamilla^  of  the  kidney,  253. 
Manmia,  6,  7. 
Mammarj-  artcrv,  internal,  388. 

gland,  7. 
Masst^ter  muscle,  3^32. 
Massetric  artery,  346,  353. 

nerve,  358. 
3faxillary  artery,  mtenMd,^\,"i5feA^. 
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Haxillar}'  nerre,  inferior,  302, 354, 153. 
superior.    302,     350, 
423. 
vein  J  internal,  358,  431. 
Meatus  auditonus  eztenraa,  341. 

urinarius,  166,  281. 
Meatuses  of  the  note,  426. 
Meckel's  ganglion,  429. 
Median  basilic  vein,  21. 
cephalic  vein,  21. 
nerve,  26,  46,  63. 
vein,  20,  37. 
Mediastina  of  thorax,  369,  395. 
}^[ediastinal  arteries,  389,  399. 
Mediastinum  testis,  282. 
Medulla  oblongata,  483. 
structure  of,  502* 
spinalis,  471. 
Medullar}'  layer  of  the  retina,  508. 

su'bfitance  of   the   kidnev,. 

253. 
vellum,  anterior,  499. 
posterior,  500. 
Meibomian  follicle,  351. 
Membmna  fusca,  505. 

pigmcnli,  609. 
sacciformis,  78. 
tympani,  432. 
Membrane  hj-aloid,  508. 
Jacob's,  509. 
Membranes  of  the  brain,  299.  474. 

of  the  spine,  469. 
Membranous  urethra,  262,  280. 
Meningeal  artery,  anterior,  303. 

middle,  303,  357. 
posterior,  303,  415. 
small,  303,  367. 
Mental  nerve,  350,  361. 
ilesenteric  artery,  inferior,  216,  221>. 

superior,  213,  227. 
glands,  216. 
plexus  inferior,  216. 
superior,  213. 
vein,  inferior,  216. 
superior,  216. 
Messenter)-,  208,  213. 
Meso-coMJum,  211. 
colon,  left,  211. 
right,  211. 
transverse,  208. 
rectum,  208. 
Metacarpal  artery,  66. 
Metatarsal  arterj-,  147. 
Mitral  valve,  380. 
Mous  Veneris,  168. 
Motor  oculi  nerve,  303,  321,  482. 
Moutli,  cavity  of,  422. 
IMucous  ligament,  153. 
'^v^^^MTlat\}mD  muaele,  468. 
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Musouli  papillares,  378. 

pectinati,  375,  379. 
Musculo-phrenic  artery,  388. 

cutaneouB  nenre,  141. 148. 

of  tne  arm, 
26,38. 
spiral  nerve,  27,  36. 
MuBC  :  aoductor  dij^ti  minimi,  64. 

digiti  minimi  pedis, 

135. 
indicifl,  68. 
oculi,  320. 
pollicis,  64. 
polliciB  pedis,  134. 
accelerator  urinse,174. 
accesaorius  pedis,  137. 

ad   sacro-lumba- 
lem,  461. 
adductor  brevis,  101. 
longus,  100. 
inagnus,  104. 
oculi,  320. 
pollicis  niaiiAs,  66. 
pedi:»,  138. 
anconeus,  52. 
aryttenoideus,  437. 
arytajno-epig^ottideus,  438. 
attollens  aurem,  292. 
oculum,  317. 
attrahens  aurem,  292. 
azygoA  urulie,  419. 
biceps  femoris,  117. 

flexor  cubiti,  22,  72. 
biventer  cervicis,  463. 
brachialis  anticus,  23. 
buccinator,  355. 
bulbo-cavemoflus,  182. 
cervicalis  asccndens,  461. 
ciliaris,  506. 

circumnexus  palati,  419. 
coccygeus,  272. 
complezuA,  462. 

naris,  342. 
urethne,  177. 
constrictor  inferior,  415. 

isthmi    faucium, 

421. 
medius,  415. 
superior,  416. 
urethra},  177. 
raguue.  165. 
coraco-brachialiB.  22. 
corrugator  supenilii,  342. 
cremaatcricus,  192. 
crico-aryttenoidcus  lateralis, 

438. 
posticus, 
437. 
thyroideus,  437* 


Muse:  crui-eus,  95. 
deltoides,  30. 
depressor  anguli  oris,  345. 

labii  inferioris,  345. 
aim  nasi,  342. 
diaphragma,  223, 402. 
digastricus,  327. 
erector  clitoridis,  183. 
penis,  174. 
spina},  461. 
extensor  carpi  radialis  brevoLr, 

longior, 

extensor  carpi  ulnaris,  52. 

digiti  minimi,  52. 

digitoinim  brcvis  pe- 
dis, 144. 

digitorum  communis, 
51. 

digitonmi         longus 

Sedis,  144. 
icis,  54. 
ossis   metacarpi   pol- 
licis, 53. 
pollicis  proprius,  143. 
primi  intemodii  pol- 
licis, 53. 
quadriceps      fcmoris, 

97. 
secundi        intemodii 
polltcis,  54. 
flexor  accessorius,  137. 

brc>ii  digiti  minimi,  64. 
minimi  pe- 
dis, 139. 
carpi  radialis,  39. 
uluaiis,  40. 
digitorum  brevis  pedis, 
133. 
longus  pedif. 

125, 137. 
profundus, 

44,63. 
subljjnis,  43, 
53. 
pollicis  brevis,  65. 

pedis.  138. 
longus,  43,  64. 
pedis,  127, 
138. 
gastrocnemius,  123. 
gemellus  inferior,  108. 

superior,  108. 
genio-hyo-glossus,  367. 

hyoideus,  367. 
gluteus  maximus,  106. 
medius,  106. 
minimus,  108. 
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Mu«i :  ;:ni(:ilii*,  100. 

hvo-;;lojwu(»,  364. 
ilWus,  101.  234. 
indkntor,  54. 
iiifni-Hpinutus,  31. 
intcreostalcs  externi,  368/ 

intemi,  368,402. 
intei'osMi  manus  donoli'B,  68. 

palraarcrt,  67. 
pedis  dorsaltts,  149. 
plantares,  150. 
iiitoi'spin:ilc5,  468. 
intt*rtniiisver:«ile»,  409,  468. 
latissinius  don«i,  19,  457. 
laxiitor  tyiiipnni,  434. 
levator  nnjjuli  oris,  343. 

seapulu*,  459. 
nni,  170,  184,  272., 
«;lundula}      thvroidcjo, 

393. 
lubii  supcrioris.  343. 
alarque  nani,  342. 
inoiiti,  345. 
pahiti,  419. 
palpebnu,  317. 
h'vatort'!*  costaruni,  468. 
liiiifualrs,  435. 
loiij^issiimiK  (lor>*i,  461. 
lonjriw  colli,  408. 
luMibricales  iiianiis,  63. 
W'dis,  137. 
masscter,  35*2. 
uniltitidus  dpinu',  468. 
mvlo-hyoideus,  361. 
obiiquiis    abdominis   cxtrmu:«, 

189, 190. 

interuus, 
192. 
capitis  inferior,  463. 
superior,  464. 
oouli  inferior,  321. 
superior,  316. 
obturator  externus,  104,  109. 
intemus,  108,  272. 
oecipito-frontalis,  292. 
omo-hyoideus,  33,  309,  326. 
opponens  digiti  minimi,  64. 

polUcis,  65. 
orbicularit  oris,  343. 

palpebrarum,  C42. 
palato-jrlossuB,  421. 

pharyngeuf,  421. 
pabnans  brevis,  60. 
longus,  40. 
pcrtineus,  101. 
])ei'torali8  major,  9. 
minor,  13. 
pel  oneu8  breyis,  148. 
1odSIis,14l1. 


\ 


Mu!ic:  pcroneus  tertins,  143. 
plantaris,  123. 
platTsma    myoides,   307,  322, 

popUteus,  125. 
pronator  quadratus,  45. 
radii  teres,  39. 
psoas  magnus,  101, 234. 

parvus,  234. 
pterygoideus  externus,  354. 
intemus,  355. 
p}Tamidalis  abdominis,  202. 

nasi,  842. 
p\-riformis,  108,  275. 
qiiadratuA  femoris.  109. 

Imnbonim,  'J34. 
quadriceps  extensor  cruris,  97. 
n><*tu8  abdominift,  202. 

capitis    anticus     major. 
408. 

minor,  408. 
lateralis,  408. 
pwticua  major,  463. 
minor,  463. 
re<tu9  femoris,  97. 

oculi  externus,  320. 
inferior,  320. 
intemus,  320. 
superior,  317. 
rotrahens  aurem,  292. 
rhoniboideus  major,  459. 
minor,  4t>9. 
risorius  Santorini,  344. 
sncro-lumbalis,  461. 
sartorius,  96. 
st-alcnui*  auticus,  407. 
medius,  407. 
posticus,  408. 
sonii-membranoBua,  117. 
spinalis  colli,  465. 
dorsi,  465. 
tendinosus,  117. 
scrratus  magnus,  18. 

posticus  inferior,  460. 
superior,  460. 
soleufl,  124. 

sphincter  ani  externus,  169. 
intemus,  169. 
ra^ne,  182. 
spinalis  dorsi,  461. 
splenius  capitis,  460. 

collL  460. 
stapedius,  434. 

stemo-cleido-maitoideui,  320. 
hyoideua,  326. 
thyroideus,  326. 
stylo-gloMus,  365. 
sty]o>nyoideus,  328. 

pluir>iigeii8,  365,  417. 


INDEX. 


527 


3Iudc:  subanconeus,  73. 
subolarius,  13. 
subcrureus,  153. 
subscapularis,  33. 
supinator  radii  brevig,  53. 
longuB,  50. 
supra -spinatuSf  30. 
temporalis,  206,  353. 
tensor  palati,  419. 
tarsi,  351. 
tympanL  434. 
vaginiB  femoris,  96. 
teres  major,  19,  32. 

minor,  31. 
thyro-ar^rtsBnoideus,  438. 
epiglottideus,  438. 
hyoideus,  326. 
tibialis  anticus,  142. 
posticus,  126. 
tracbolo-mastoideus,  462. 
transversalis  abdominis,  194. 

cervicis,  461. 
transrcrsus  lingucc,  435. 
pedis,  139. 
perinaji,  174,  183. 
pro^ndus 
177, 185. 
trape/iuf*,  457. 
triangularis  stemi,  368. 
triceps  extensor  cubiti,  34. 
vastus,  extemus,  98. 
intemus,  98. 
zygomaticus  major,  343. 
minor,  344. 
Jifylo-byoid  artery,  357. 
muscle,  361. 
nerve,  361. 


Narcs,  posterior,  417. 
Nasal  artery ,  320. 

Uteral,  346. 
cartilages,  351,  425. 
duct,  428. 
foesu?,  425. 
ner^-e,  317,  350,  428. 
Naso-palutine  artery,  431. 
nerve,  430. 
Neck,  anterior  triangle  of,  337. 
posterior,  305. 
ainection  of,  322. 
NerveofWrisberg,  20. 

levator  anguli  scapulte,  313, 

337. 
obturator  intemus,  112,  273. 
pectineus,  100. 
pyriformiB,  273. 
<niadnitu8  femoris,  113, 274, 
rhomboid  muscle,  313. 


Nerve  of  serratus  mngnus,  17,  313. 
subclavius,  3l3. 
tensor  vagimc  femoris,  112. 
teres  minor,  32. 
thyro-hyoideus,  335. 
Nerv :  abducens,  321,  483. 

accessorius    obturatorii,     103, 

235. 
acromiales  cutanei,  307.) 
articulares  poplitei,  115. 
nrticularis  poplitei  obturatoriw:, 

116. 
auditorius,  298,  484. 
aiuicularis  magnus,  295,  306, 
pneumo  -  gastricus, 

412. 
posterior,  295,  348. 
auriculo-temporalis,  293,  350, 

361. 
buccinatoriun,  350,  358. 
burcales,  348. 
caixliacus  inferior,  402. 
medius,  336. 
superior,  336,  410. 
cardiaci  pneumo-gastrici,  333, 

398. 
eer^icales  descendentes,  307. 
rami  anteriores,  312. 
posteriores, 
502. 
eervicalis  superficialis,  306. 
cervico-facialis,  348. 
chorda-tympani,  360,  433. 
ciliares    gnnglii    ophthalmici, 
319. 
nasalis,  317. 
cireumflexus,  17,  32. 
claviculares  cutanei,  307. 
coocygealis,  275,  467. 
communicans    fibularis,    115, 

122. 
tibialis,      115, 

122, 141. 
noni,  337. 
corporis  bulbosi,  174. 
cruralis,  94,  99,  235. 
cutanei,  abdominis  auteriores, 

187, 194. 
lateralet, 
187, 194. 
cutanous  extemus  brachialis, 

26,38. 
lumbali/B, 
91,235. 
mutoulo  • 
spiralis, 
22,34. 
intemus  brachialis, 
major,  20,  37. 
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Xerv:   cutaneus  iiitei-nus  brachialifl, 

minor,  20. 

femori8,95. 

muaculo  - 

spiralis,  20, 

mcdius  femoris,  91. 

musculo  -  cutaneus, 

26,38. 
piUmaris,  37,  47. 

J)lantaris,  130. 
loraales  mantis,  48. 
dcntalcs  posteriores,  424. 
deiitalis,  antciior,  424. 
inferior,  361. 
desceudcns  uoni,  325,  33o. 
digastricus,  348. 
digitales,  mediana,  63. 
plantar«^  136. 
radiales,  49. 
ulnares,  42,  69. 
dorsales,  rami  anteriores,  401 . 
posteriores,  467. 
dorsalia  clitoriais,  185. 
penis,  180,  201. 
ulnaris,  49. 
facialis,  298,  348, 
frontalis,  314. 
gcnito-cruralis,  91,  235. 
glo8>=o-p]iar}Tigcus,     299,    3G8, 

413,484. 
glutei  inferioros,  112. 
gluteus  superior,  112,  275. 
gustatorius,  359^  362. 
hn^morrhoiaalis  inferior,  172. 
hypoglossus,  333, 364, 418  484. 
illo-hypogastricus,  189,  235. 
inguinalis,  90,  189,  235. 
incisorius,  361. 

infra-maxillares  nervi  facialis, 
3*23,  348. 
orbitales   nervi   facialis, 

348. 
orbitalis,  350. 
trochlearis,  317. 
intercostales,  401. 
iiitercosto-cutanei  anterioresjO, 

194. 
laterales,  11. 
humeralis,  11. 
intcrosseus  anticus,  46. 
posticus,  66. 
iscliiadicus  major,  112, 118,273. 

minor,  112,  273. 
lachrymalis,  315. 
laryngeus  cxtcmuB,  333,  413. 
inferior,333,398,441. 
buperior,   333,  413, 
441. 
lin^ualis,  369,  'm. 


Nery:  lumbalca,  rami  anteriores,  235. 

po6teriore8,467. 
lumbo-«acrab*a,  237.  273. 
malarea  nervi  fiicialijB,  348. 
nialarii,348. 
massetcricus,  358. 
maxillaris  iiiferior,  302,  350, 
358. 
superior,  302,  350, 
423. 
medianuB,  26,  46,  63. 
mentalis,  350,  361. 
molles,  410. 

motor  oculi,  303,  321,  482. 
musculo-cutaneus  brachii,  26, 

38. 
cruris,  141, 
148. 
spiralis,  27,  36. 
nivlo-hyoicfeus,  361. 
iiasalis,  317,  350,  428. 

maxiUaris,  430. 
nasct-palutinus,  430. 
obturatoiius,  103,  235. 

accessorius,  101, 
235. 
occipitalis  major,  296,  465. 
minor,  295,  307. 
a^so])Iiageales,  398. 
olfat'torius,  297,  428,  481. 
ophtluihuicus,  302,  350. 
opticus,  297,  320,  481. 
orbitiilis,  322,  424. 
palutinus  magnus,  430. 
medius,  430. 
minor,  430. 
l)almiuis  cutaneus,  37,  47. 
superficialis,  62,  63. 
ulnaris  profundus,  66. 
patellaris,  96,  100. 
pei-forans  Casserii,  26,  38. 
I>crinR?ales  superficiales,  173, 

182. 
peroneal,  115, 148. 
petrosus  superficialis  magnus, 

305,430. 
par\'U8, 
431/ 
pharjTigei,  410. 
pliaryngeus  (8th),  414. 
phrenicus,  337,  o71. 
2>luntari8  extemus,  186. 

profundus, 
140. 
intcmus,  136. 
inicumo-gastricus,  333,  308, 

412,  484. 
poplitcus  extemus,  115,  148. 
intemuB,  115« 
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Nerv  :  portio  dura,  298,  348,  483. 
mollis,  298,  483. 
pterygoidei,  358. 
pterygo-palatinus,  430. 
pudendus  inferior,  112,  173, 

182. 
pudicusintenius,  113, 179, 185, 

273. 
pulmonares  poeteriores,  398. 
radialis,  48. 

respiratorius  extemus,  17, 313. 

sacrales,  rami  anteriores,  273. 

posteriores,  467. 

Baphenus  extemus,   115,  122, 

141. 

intemus,  95,  100, 141. 

Bciaticusmagnus,  112, 118, 273. 

parvus,  112,  273. 
spheno-palatini,  424. 
spinalis  accessorius,  309,  337, 

411,  484. 
splanchnicus  major,  237*  402. 
minor,  237,  402. 
minimus,  237, 
402. 
stylo-hyoideus,  348. 
suDcutaneus  malio,  350. 
suboccipitalis,  465. 
subscapulares,  17,  33. 
supra-maxiUares  nerri  facialis, 
348. 
orbitalis,  293,  315,  350. 
scapularis,  33,  313. 
trochlearis,     293,    315, 
350, 
sympatheticus  abdominis,  237. 
cerncis,  335, 

410. 
pelvis,  275. 
thoracis,  401. 
temporales  nervi  facialis,  293, 
340. 
profundi,  356. 
temporo-facialis,  348. 

orbitalis,  293, 322, 350. 
thoracici  anteriores,  17. 

laterales,  10. 
thoracicus  posterior,  17,  313. 
tibialis  anterior,  141,  147. 

posterior,  130. 
trochlearis,  303,  314,  482. 
tympanicus,  414. 
ulnaris,  27,  47,  62,  66, 
uterini,  285. 
Vidianus,  430. 
Ninth  nerve,  333,  364,  418, 484, 
Nodule,  499. 

NoM,  cartilages  of,  351, 425. 
«iYity  oi;  424. 


Nose,  meatus  of,  426. 
nerves  of,  428. 
septum  of,  425. 
Nuck,  canal  of,  286. 
Nuclei  of  medulla  oblongata,  501. 
Nutritious  artery  of  femur,  102. 

of  fibula,  129. 

of  humerus,  25. 

of  tibia,  130. 
Njrmphse,  168. 

ObliquuB  abdominis  extemus,  189, 

190. 
intemus,  192. 
capitis  inferior  muscle,  463. 
superior  muscle,  464. 
oculi  inferior,  321. 
superior,  316. 
Obturator  artery,  90,  258,  270. 
fascia,  260. 
ligament,  288. 
muscle,  external,  104,  109. 

internal,  108,  272. 
nerve,  103,  235. 
Occipital  arterj',  296,  332. 

lobe  of  brain,  487,  488. 
nerve,  295,  465. 
sinus,  300. 
Occipito-atloid  ligaments,  447. 
axoid  ligament,  449. 
frontalis  muscle,  292. 
Odontoid  ligaments,  449. 
(Esophagus,  connections  of,  396. 

structure,  396. 
(Esophageal  arteries,  399. 
nerves,  398. 
opening  of  diaphragm, 
225 
Olfactory  bulb,  481 

nerve,  297,  428,  481. 
peduncle,  481. 
region,  427. 
Olivary  body,  483. 

£eiscicu1us,  497. 
Omentum,  great,  208 . 
small,  208. 
splenic,  212. 
Omo-hyoid  muscle,  32,  309,  326. 
Openinn  in  diaphragm,  225. 
Ophthalmic  artery-,  319. 
gangUoD,  317. 
nerve,  302,  350. 
vein,  320. 
OpponenB  minimi  digiti,  64. 
poUicis  muscle,  65. 
Optic  commissure,  479. 

tterve,  297,  320,  481. 
thalamus,  492,  495. 
tract,  482. 
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Ora  serrata^  608, 

Orbicular  ligament  of  the  radius,  75. 

Orbicularis  oris,  343. 

palpebrarum,  342. 
Orbit,  314. 

Orbital  nerve,  322,  424. 
Ossicula  auditdks,  433. 
Os  tincffi,  286. 
Os  uteri,  286. 
Otic  ganglion,  431 . 
Outlet  of  the  pelvis,  169. 
Ovary,  286. 

arteries  of,  229,  270. 

bulb  of,  287. 

Palate,  hard,  422. 
soft,  417. 
Palatine  arteries,  posterior.  430. 
.   artery,  inferior,  367. 
nerves,  430. 
Palato-glossus,  421. 

pharyngeus,  421. 
Palm  01  the  nand,  69. 
Palmar  arch,  deep,  67. 

superficial,  61 . 
fascia,  60. 
nervo  of  the  median,  62. 

of  the  ulnar,  deep,  60. 
superficial,  61. 
Palmaris  bre^Hs  muscle,  60. 
longus  muscle,  40. 
Palpebne,  350. 
Palpebral  arteries,  320. 

ligament,  350. 
Pancreas,  connections,  220. 
structure  of,  246. 
Pancreatic  arteries,  219. 

duct,  220,  246. 
Pancreatico-duodenal  arteries,  214, 

219. 
Papillae  of  the  tongue,  434. 
Parallel  fissure,  486. 
Parietal  lobe,  485. 

lobule,  486. 
Parotid  gland,  346. 
Parts  beneath  deltoid,  30. 

stomo-mastoid,  325. 
gluteus  maximus,  107. 
behind  inner  malleolus,  130. 

triangular  ligament,  177. 
passing  through  suoerior  aper- 
ture of  thorax,  40o. 
Patellar  nerve,  96, 100, 

plexus,  96. 
Pectineus  muscle,  101. 
Pectoralis  major  muscle,  9. 

minor  muscle,  13.    • 
Peduncle  of  the  ceTebeYl\uai,  inferior, 

4»d,  ^V 


Peduncle  of  the  cerebellum,  middle, 

499. 
superior, 
498. 
of  the  cerebrum.  482. 
of  the  pineal  boay,  497. 
Pelvis,  female,  dissection  o^  257,  266. 

male,  dissection  of,  267. 
Pelvic  cavity,  268. 
fascia,  269. 
floor,  272. 
plexus,  276. 
side-view,  262,  266. 
viscera,  male.  276. 
female,  284. 
Penis,  201. 

structure  of,  281. 
vessels  of,  281. 
Perforating  arteries  of  the  femoral,  102, 

118. 
of  internal  mam- 
mary, 389. 
of  the  palm,  67. 
of  the  sole,  139. 
Perforans  Casserii  nerve,  26,  38. 
Pericardium,  371. 

vessels  of,  389,  398. 
Pcrinacum,  both  sexes,  167. 
female,  180. 
male,  172. 
Pcrina>al  artery,  superficial,  173,  180. 
body,  182. 
fascia,  deep,  176. 184. 

superficial.  172, 180 . 
nerves,  sunerficiai,  173,  182. 
Periosteum  of  the  oroit,  314. 
Peritoneum,  208. 

of  female  pelvis.  213,258. 
of  male  pelvis,  213,  258. 
Peroneal  artery,  129. 

anterior,  129,  145. 
nerve,  115,  148. 
Peroneo-tibial  articulations,  156. 
Pcroneus  brevis  muscle,  148. 
longus  muscle,  147. 
tertius  muscle,  143. 
Pes  accessorius,  494. 
anserinus,  348. 
hippocampi,  493. 
Petrosal  ganglion,  413. 

nerve,  large,  305,  430. 

small,  431. 
.  sinus,  inferior,  302. 
superior,  301. 
Peyer's  glands,  244. 
Pharynx,  409. 

fibrous  bag  of,  417. 
interior,  417. 
muscles  of,  416. 
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rhanmx,  openings  of,  417. 
Phtiryngcal  tucending  artery,  415. 
nerve,  410,  414. 
plexus,  414. 
rhrenic  artery,  227, 888. 
nerve,  337,  371. 
Pia  mater  of  the  brain,  476. 
of  the  cord,  470. 
Pillars  of  the  abdominal  ring,  191. 
of  the  fauces,  421. 
of  the  fornix,  492. 
Pineal  body,  496. 
Pinna,  or  auricle  of  the  ear,  341 . 
Pituitary  body,  481. 
Plantar  aponeurtwis,  132. 
arch  of  arter>',  139. 
arteries,  135,  139* 
ligament,  long,  159. 
nerve,  external,  1.36,  140. 
internal,  136. 
Pliintaris  muscle,  123. 
I'latysma  myoides  muscle,  307,  322, 

344. 
rieunc,  369. 
I*lexu8,  aortic,  237. 

brachial,  16,  132. 
cardiac,  superficial,  375. 

deep,  392. 
carotid,  304. 
cavernous,  304. 
cervical,  337. 

superficial,  306. 
choroides  cercl)clli,  500. 

cerebri,  492,  494. 
gulae,  398. 
hypogastric,  275. 
liluibar,  235. 

mesenteric,  inferior,  216. 
superior,  213. 
ocsopliageal,  398. 
patellar,  96. 
pelvic,  275. 
pharyngeal,  414. 
pulmonary,  posterior,  398. 
sacral,  273. 
solar,  237. 
rrioa  semilunaris,  340. 
PiHumo-gastric  nerve,  333,  398,  412. 
I'oiiium  Adami,  322,  442. 
Pons  Varolii,  482. 

stinicture  of,  484. 
Popliteal  arter)',  116. 
fascia,  113. 
glands,  117. 
nerve,  external.  115,  148. 

internal,  115. 
space,  113. 
vein,  117. 
Popliteus  mnicle,  125. 


Portio  dura,  298,  348,  483. 

mollis,  298,  483. 
Poms  opticus,  503. 
I'osterior  chamber  of  eye,  505. 
commissure,  495. 
clastic  layer  of  cornea,  504. 
ligament  of  knee,  151. 
medullary  velum,  500. 
pyramid,  502. 
triangle  of  the  neck,  305. 
Pouch,  laryngeal,  439. 
l*oupart*B  ligament,  89,  190. 
Prepuce,  201. 
Prevertebral  re^on,  407. 
Piinceps  cer^'icls  artery,  463. 
pollicis  artery,  67. 

of  the    foot, 
140. 
Processus  cochleariformis.  432. 

a  cerebello    aa    medullam, 
499. 
ad       pontem, 

499. 
ad  testes,  498. 
vcrmiformos^  498,  499. 
Profunda  artery,  inferior,  26. 
of  the  neck,  391,465. 
of  the  thigh,  94, 101. 
superior,  25,  37. 
Promontorj',  432. 
Pronator  quadratus  muscle,  45. 
radii  teres  muscle,  39. 
Prostate  gland,  coimections,  265. 

structure,  2/8. 
Prostatic  i)art  of  the  urethra,  279. 

sinuses,  279. 
Psoas  magnus  muscle,  101,  234. 

parvus  muscle,  234. 
Pterj-goid  arteries,  358. 
nerves,  358. 
Pterygoideus,  extemus  muscle,  354. 
intemus  muscle,  355. 
Pterygo-maxillary  ligament^  356. 

region,  3o2. 
palatine  artery,  431. 
nerve,  430. 
Pubic  symphysis,  288. 
Pudendum,  168. 
Pudendal    inferior   nerve,    112,   173, 

182. 
Pudic  arteries,  external,  86,  94,  189. 
artcrv,  internal,  112,  178,  185, 
276. 

nerve,  internal,  1 13,179,185,273. 
Pulmonaiy  artery,  378,  384. 

nerves,  398. 

veins.  379,  384. 
Puncta  lachr^'maiia.  339. 
Pyloric  arteries,  21/. 
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Pylorus,  240. 
P}'nuui(l,  anterior,  483. 

of  the  cerebellum,  499. 

of  the  t}inpauum,  433. 

posterior,  o02. 
P)Tamidal  masses  of  kidney,  253. 
Pyramidalis  abdominis  muscle,  202. 

nasi  muscle,  342. 
Piriformis  muscle,  108,  27d. 

Quadratus  femoris  mu»cle,  109. 

lumborum  muscle,  234. 
Quadiiceps  extensor  cruris,  97. 

Eadial  arter\',  40,  56. 
nerve,  48. 
vein,  20,37. 
Radialis  indicis  artery,  67. 
Badio-carpal  articulition,  75. 
ulnar  articulations,  75. 
llanine  artery,  366. 
Uaphc  of  the'corjms  calloeum,  490. 

of  the  pennjcum,  168, 
Keceptaculiun  chyli,  238,  396. 
Eecto-vesical  fascia,  261. 

pouih,  208,  258. 
Bectus  abdoniini.s  inustle,  202. 

capitis  anticus  major.  408. 
miuor,  408. 
lateralis,  408. 
posticus  major,  403. 
miuor,  463. 
femoris,  97. 
oculi  exteiTius,  320. 
inferior,  320. 
intemus,  320. 
oculi  superior,  317. 
Bcctum,  connections  of,  263,  266. 

structure,  276. 
Becurrent  interosseous  artery,  55. 
radial,  42. 
tibial,  145. 
ulnar,  anterior,  45. 
posterior,  45. 
nene    of  pneumo -  gastric, 

333,  398,  441. 
nerve  of  the  peroneal,  148. 
Bemoval  of  the  bndn,  296. 
Benal  artery,  227,  253. 

vein,  227,  256. 
Respirator?  nerve,  external,  17, 313. 
Kestiform  body,  483. 
Bete  testis,  283. 
Betina,  508. 
Retrahens  aurem,  292. 
Bhomboideus  major  muscle,  459. 

minor,  459. 
Bima  of  the  glottis,  4^6. 
■fitn^y  abdominal,  extemoV,  1^\. 


\ 


Bing,  abdominal,  internal,  195. 

femoral,  88. 
Bisorius  Santorini  muscle,  344. 
Boot  of  the  lung,  372. 
Boots  of  the  nerve8,472. 
Bound  ligament  of  the  hip  joint,  122. 
of  the  liver,  212,  382* 
of  the  uteruB,  191,286. 
Bug«  of  the  bhidder,  279. 

of  the  stomach.  239. 

of  the  vagina,  284. 

Sacculus  laryngis,  439. 
Sacral  arterv,  ktcral,  271. 
'    middle,  229. 
ganglia,  275. 

nerres,  anterior  branches,  273. 
posterior  branches,  467* 
plexus,  273. 
Sacro-coccygeal  articulation,  288. 
iliao  articulation,  281. 
vertebral  articulation,  281. 
lumbalis  muscle,  461. 
sciatic  ligament,  large.  288. 
small,  288. 
Saphenous  opening,  87. 

nerve,  external,   115,   122, 
141. 

intemal.95Jl00,141. 
vein,  external,  122. 
internal,  87, 141. 
Sartorius  muscle,  96. 
Scalenus  anticus  muscle,  407. 
medius,  407. 
posticus,  408. 
Scalp,  dissection  of,  292. 
Scapula,  parts  about,  29. 
Scapular  artery,  posterior,  309,  389. 
ligaments,  69. 
muscles,  30. 
Scapulo-clavicular  articulation,  70. 

humeral  articulation,  71. 
Scarpa's  triangle,  91. 
Schneiderian  membrane,  427. 
Sciatic  arter}',  109,  270. 

nerve,  large.  112, 118,  273. 
small,  112,  273. 
Sclerotio  coat  of  the  eye,  502. 
Second  nerve.  297,  320,  481. 
Section  of  ankle,  131,  161. 
fore-arm,  58. 
heart,  382. 
hip,  119. 
leg,  149. 

shoulder  joint,  72. 
spinal  cord,  469, 502. 
tne  neck,  467. 
thigh,  104. 
uj^ptr  azm,  36. 
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Section  of  wri«t  joint,  69,  77. 
Semilunar  cartilages,  154. 
ganglia,  237. 
yalves  of  aorta,  381. 

of  pulmonary  artery, 
379. 
Semi-bulbs  of  vagina,  184. 

mcmbranosus  muscle,  117. 
'Seminal  ducts,  266. 
Seminiferal  tubes,  283. 
Semi-spinaUs  coUi  muscle,  465. 
dorsi  muscle,  465. 
membranosus,  117. 
tendinosus  muscle,  117. 
Septum  auricularum,  377. 
crurale,  88. 

intermuscular  of  the  arm,  22. 
of   the    tliigh, 
95. 
lucidum,  492. 
narium,  425. 
pectiniforme,  281. 
of  the  tongue,  435. 
ventriculorum,  374. 
Serratus  magnue  muscle,  18. 
posticus  inferior,  460. 
superior,  460. 
Seventh  nerve,  298,  483. 
Sheath  of  the  femoral  vessels,  87. 
of  the  fingers,  43. 
of  the  rectus,  202. 
of  the  toes,  133. 
Shoulder  joint,  71. 
Sigmoid  artery,  216. 

flexure  of  the  colon,  207. 
valves,  379,  381. 
•Sinus,  basilar,  305. 

cavernous,  302. 
circular,  of  Ridley,  304. 
lateral,  300. 
longitudinal,  inferior,  300. 

superior,  297, 300. 
occipital,  300. 
petrosal,  inferior,  302. 
superior,  301. 
pocularis,  279. 
prostaticus,  279. 
straight  of  the  skull,  303. 
torcular,  300. 
transverse,  305. 
of  Valsalva,  38U 
Sixth  nerve,  321.  483. 
Small  intestine,  240. 
omentum,  208. 
Socia  parotidis,  345. 
Soft  commissure,  495. 
palate,  417. 

muscles  of  419. 
£olar  plexus,  237. 


Sole  of  the  foot,  dissection  of,  131. 
Soleus  muscle,  124. 
Spermatic  artery,  227. 
cord,  201. 
fascia,  191. 
veins,  229. 
Spheno-palatine  artery,  431. 
ganguon,  429. 
ner>'e8,  424. 
Sphincter  ani  cxtemus,  169. 
intemus,  169. 
vagime,  182. 
Spigelian  lobe,  250. 
Spinal  accessory  nerve,  309,  337,  411. 
arteries,  471,  475. 
cord,  468. 

membranes  of,  469. 
structure,  471. 
ner>'es,  472. 

roots  of,  472. 
veins,  471. 
Spinalis  doi-si  muscle,  461. 
Splanchnic  nerve,  large,  237,  402. 

small,  237,  402. 
smallest,  237,  402. 
Spleen,  connections  of,  222. 

structure,  247. 
Splenic  arterj',  217. 

omentum,  212. 
vein,  219. 
Splenius  capitis  muscle,  460. 

colli  muscle,  460. 
Spongy  bones,  426. 

part  of  the  urethra,  281. 
Stapedius  muscle,  434. 
Stapes  bone,  433. 
Stellate  ligament,  450. 
Stenson's  duct,  345. 
Stcmo-clavicular  articulation,  324. 
cleido-mastoid  muscle,  323. 
hyoid  muscle,  326. 
thyroid  muscle,  326. 
Stomach,  form  and  diWsions,  238. 
connections  of,  206. 
structure  of,  238. 
Straight  sinus,  303. 
Striate  bodv.  491. 
Stylo-hyoia  ligament,  367. 
muscle,  328. 
nen-e,  348. 
glo98U8  mu9cle,  365. 
mastoid  arter}',  332. 
maxillary  ligament,  367. 
phar3mgeus  muscle,  365,  417. 
Subanconeus  muscle,  73. 
Subarachnoid  space,  475,  500. 

of  the  cord,  470. 
Subclavian  artery,  309,  387,  389. 

left,  387. 
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Subclavian  artery,  right,  287. 

vein.  391. 
Subclavius  muscle,  13. 
Subcnircus,  22, 153. 
8ub<'utaneu8  malar  nerve,  350. 
8ubling:ual  artery,  366. 
gland,  362. 
Submaxillary  ganglion,  362. 
gland,  337. 
region,  361. 
Submental  artcr}*,  332. 
Suboccipital  neiVe,  anterior  branch, 
337. 
posterior  branch,  465. 
region,  46.S. 
Subpubic  ligament,  289. 
Subik-apulor  artery,  16,  33. 
nerves,  17,  '33. 
Sulwcapularis  muscle,  33. 
Sub.stantiu  perforata  autica,  482. 

postica,  481. 
Sulcus,  longitudinal,  of  the  liver,  2  >'). 
tran8vci*sc,  250. 
of  the  spinal  conl,  472. 
Superfioialis  cervicls  arten',  300. 

nerve,  306. 
vohc  artery,  42. 
Superficial  fascia  of  the' groin,  180. 

of    tlie    periiiicuni, 
172,  180. 
Supinator  radii  brevis,  63. 
longus,  50. 
Supra-marginal  lobule,  487. 

orbital  artery,  293,  315,  320. 
nerve,  293,  315,  350. 
renal  artery,  227. 

capsule,  233,  257. 
scapular  artery,  32,  309. 
nene,  33,  313. 
spinatus  muscle,  30. 
trochlear  nerve,  293,  315,  350. 
Sural  arteries,  116. 

Surgeiy,  amputations  of  the  foot,  162. 
deft  palate,  421. 
fracture  of  the  pattella,  98. 
lithotomy,  170,  175. 
passing   u  female   catheter, 
167. 

a  male  catheter,  160. 
puncture  of  lachi'vmal  sac, 

339. 
radical  cure  of  hernia,  200. 
strangulated  femoml  hernia. 
89. 
inguinal  hernia, 
200. 
talipes  varus,  127. 
of  aodorainaV  aotta,  226. 
of  anterior  tl>>\a\  wclet^,  \\V. 


Surgery'  of  axillary  artery,  12. 
of  brachial  artery,  24. 
of  common  carotid  artery,  329 
of  dorsal  artery  of  foot,  146. 
of  facial  artery,  346. 
of  femoral  artery,  93.^ 

in  Hunter  V 
canal,  99. 
of  iliac  arteries,  231. 
of  the  ischio-rectal  fossa,  170. 
of  popliteal  arten',  116. 
of  posterior  tibial  artery,  128. 
of  radial  artery,  42. 
of  subclavian  artery,  31 1 . 
of  temporal  arterj*,  295. 
of  ulnar  arterj',  4o. 
Suspensorj'  ligament  of  the  lens,  607. 

of  the  liver,  212. 

of  the  penis,  201. 

Sj'mpathetic  nerve  in  the  abdomen, 

237. 
in  the  head,  304. 
in  the  nock,  335, 

410. 
in  the  nelvis,  275. 
in  the  tQorax,40 1 . 
Symphysis  pubis,  288. 
Synovial  membranes  of  foot,  160. 

of  wrist,  784 

Ta?nia  hippocampi  ^  494. 

scmicirculans,  491. 
Tapetum  lucidum,  508. 
Tiirsal  arten*,  147. 

cartilages,  350. 
Tarso-metatoreal  oiiiculations,  160. 
Teeth,  422. 

Temi)oral  arterj',  anterior,  358. 

deep,  358. 
middle,  368. 
superficial,  295,  331. 
fascia,  296. 
lobe,  487. 
muscle,  296,  3*53. 
nerves,  deep,  356. 

superficial,  293,  340. 
vein,  295. 
Temporo-facial  nene,  348. 

maxillary  articulation,  354. 
Tendo  Achillis,  123. 
Tendons  of  flexQr  profundus,  63. 

subliiuis,  63. 
Tensor  palati  muscle,  419. 
tarsi,  351. 
tjinpani,  434. 
vaguuB  femoiis,  96. 
Tentorium  cerebelli,  300. 
Teres  major  muscle,  19,  32. 
TLxinor,  31. 
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Testis,  descent  of,  193. 

structure  of,  282. 
Thalamus  opticus,  492,  495. 
Thebesian  foramina,  377. 

valve,  377. 
Thigh,  dissection  of,  back,  117. 

front,  96. 
inner  side,  100. 
Third  nei-ve^  303,  321,  482. 

ventncle,  495. 
Thoracic  aorta,  398. 

duct,  333,  396. 
ganglia,  402. 
nerves,  anterior,  17. 
nerve,  posterior,  17)  313. 
Thoracica-acromialis  artery,  15. 
alaris,  16. 
longa,  16. 
superior,  14. 
Thorax,  368. 

superior  aperture  of,  402. 
Thyro-aryticnoid  ligaments,  439. 
urytipnoideus  muscle,  438. 
ejuglottidean  ligament,  412. 
hyoid  membrane,  441, 
muscle,  326. 
nerve,  335. 
Thyroid  artery,  inferior,  389. 
lowest,  386. 
superior,  331. 
axis  of  artery,  389. 
body,  393. 
cartilage,  442. 
vein,  inferior,  389. 
middle,  333. 
superior,  332. 
Tibial  artery,  anterior,  144. 
posterior,  127. 
ner\'e,  anterior,  141,  147. 

posterior,  130. 
veins,  anterior,  144. 
posterior,  128. 
Tibialis  anticus  muscle,  142. 

posticus,  126. 
Tibio-fibular  articulations,  156. 
tarsal  articulation,  157. 
Tongue,  434. 

muscles  of,  485. 
ner>'C3  of,  436. 
papilUc  of,  434. 
Tonsil.  422. 
T(msillitic  arten',  367. 
Torcular  Ileropfiili,  300. 
Tnichea,  connections  of,  393. 

structure  of,  403. 
Trachelo-mastoid  muscle,  462. 
Tragus,  341. 
Transverse  arteries  of  pons,  476. 

fissure  of  the  cerebrum,494. 


Transverse  fissure  of  the  liver,  250. 

ligament  of  the  acetabu* 
lum,  122. 

of  the  atlas,  449. 
of  the  knee,  154. 
of  the   metacar- 
pus, 67. 
of  the  metatarsuB, 
148. 
ligament  of  the  scapula, 

71. 
perinatal  artery,  173, 181. 
-     sinus,  305. 
Tnmsversalis  abdominis  muscle,  194. 
cervicis  muscle,  461. 
colli  artery,  309.  389. 
faciei  artery,  348. 
fascia,  195,  203. 
humeri  artery,  309,  389. 
Transversus  lingua?,  435. 
pedis,  139. 
pcrina;i,  174, 183. 

deep,  177,  185. 
Trapezius  muscle,  467. 
Tnipezoid  ligament,  70. 
Tiianglo  x)f  the  neck,  anterior,  337. 

posterior,  305. 
Scarpa's,  91. 
Triangular  cartilage  of  the  nose,  351. 
fascia  of  groin,  191, 196. 
tibro-cartilagc  of  wrist,  78. 
ligament  of  the  uretnra, 

175,  184. 
space  of  the  thigh,  91. 
elbow,  27. 
bladder,  279. 
Tri.angularis  stemi  muscle,  368. 
Triceps  extensor  cubiti,  34. 
Tricuspid  valve,  378. 
Trigeminal  ner^e,  302,  483. 
Trigonum  vesicic,  279. 
Trochlea,  316. 
Trochlear  nerve,  infra,  317. 

supra,  293,  315,  350. 
Tuber  cincreum,  480. 
Tubercula  quiidrigemina,  497. 
Tubcrculum  Loweri,  377. 
Tubules  of  the  stomach,  240. 

of  small  intestine,  243. 
of  large  intestine,  246. 
Tubuli  semiiiiferi,  283. 

luiniferi,  255. 
Tunica  albuginea,  oculi,  503. 

of  the  ovary,  286. 
testis,  282. 
rx)njunctiva,  338. 
Iluyschiana,  506. 
vaginalis,  199,  282. 
vasculosa  testis,  282. 
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Turbinate  bones,  425. 
Tympanic  nerve,  414. 
Tympanum,  431. 

muscles  of,  434. 

ossicles  of,  433. 

Ulnar  artery,  A6. 

nerve,  27,  47,  62. 

deep  branch  of,  66. 
veins,  anterior,  20,  37. 
posterior,  20,  49. 
Umbilical  hernia,  1 86. 

regrion  of  the  abdomen,  207. 
Umbilicus,  186. 
Ureter,  233,  265. 

Urethra,  female,  connections,  2G6. 

orifice  of,  168. 
structure,  284. 
male  interior,  279. 

connections,  262. 
Uriniferous  tubes,  2oo. 
Uterine  arteries,  270. 

plexus  of  nerve,  285. 
Uterus,  285. 

connections  of,  266. 
ligaments  of,  266,        • 
structure  of,  2HJ. 
Uvula  cerebelli,  499. 
palati,  419. 
vesica.',  279. 

Vagina,  connections,  267. 

stnicture  and  form,  28  i. 
Vaginal  arteries,  270. 
Vagus  ner>-e,  333,  398,  412,  484. 
Vallecula,  499. 
Valve  of  ca)cum,  245. 
coronary,  377. 
EustacHian,  377. 
mitral,  380. 
pyloric,  240. 
semilunar,  379,  331, 
tricuspid,  378. 
of  Vieussens,  497,  499. 
Valvula)  conniventes,  242. 
Vas  deferens,  205,  282. 

abcrrans,  283. 
Vasa  brevia  arteries,  219. 
eflferentia  testis,  283. 
«ecta  testis,  283. 
vorticosa,  506. 
Vastus  extemus  muscle,  98. 
intemus  muscle,  98. 
Vein,  angular,  346. 

anterior  internal  maxillary,  347. 
ascending  pharyngeal,  41o. 
auricular  posterior,  332. 
f     axillary.  16. 

azygos,  large,  238, 387. 


Vein,  azygos,  small,  238,  401. 
superior,  401. 
basilic,  20. 
brachial,  26. 
brachio-cephalic,  left,  392. 

right,  392. 
bronchial,  399. 
cardiac,  375. 
cava,  inferior,  230,  376. 
superior,  375,  3S5. 
cephalic,  21. 
circumflex  iliac,  231. 
coronary  of  the  heart,  375. 

*  of  the  stomach,  222. 
diaphragmatic  inferior,  227- 
dorisal,  of  the  penis,  178,  281. 

of  the  clitoris,  18o. 
dorsi-spinal,  468. 
emulgcnt,  256 
epigastric,  deep,  231. 

superficial,  189. 
facial,  346. 
femoral,  94. 
of  Galen,  494. 
gluteid,  109. 
liiemorrhoidal,  171,  216. 
hepatic,  251. 
iliac,  common,  230. 
external,  230. 
internal,  271. 
infra -orbital,  424. 
innominate,  392. 
intcix'ostiil,  401. 

sn  lienor,  391. 
intraspinal,  4(j8,  471. 
interlobular,  251. 
intralobular,  251. 
jugular,  anterior,  326. 
external,  306. 
internal,  332,  411. 
lingual,  365. 
lumbar,  229. 
mammary  internal,  389. 
maxillary,  internal,  3^38,  431  • 
median,  of  the  arm,  20,  37. 
basilic,  21. 
cephalic,  21. 
meningo-nichidian,  468. 
mesenteric,  inferior,  216. 
superior,  216. 
occipital  332. 
ophthalmic,  320. 
ovarian,  229. 
phrenic,  inferior,  227. 
popliteal,  117. 
portal,  221. 
posterior  spinal,  468. 
profunda,  of  the  thigh,  103. 
)}udic,  external,  86,  94. 
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Vein,  pudic,  internal,  112, 185. 
pulmonary,  379,  384. 
radial,  cutaneous,  20,  37. 
renal.  227,  256. 
Bacral,  lateral,  271. 
middle,  229. 
saphenous,  external,  122. 

internal,  87, 141. 
sciatic,  270. 
spermatic,  229. 
spinal,  471. 
splenic,  219. 
subclavian,  391. 
sublobular,  251. 
supra-renai,  227. 

scapular,  309. 
temporal^  superficifd.  295. 
thyroid,  inferior,  389. 
middle,  333. 
superior,  332. 
tibial,  anterior,  144. 
posterior,  128. 
transverse  cervical,  389. 
ulnar  anterior,  20,  37. 
posterior,  20,  49. 
imibilical,  382. 
vertebral,  388,  465. 
Veins  of  the  brain,  478. 

of  the  dura  mater,  300. 
of  the  heart,  375. 
Velum  interpositum,  494. 

pendulum  palati,  419. 
Vena  cava,  inferior,  230,  376. 

opening  for,  225. 
superior,  3/5, 385. 
porta),  2'21. 
Vona)  cavua  hepatica),  251. 


Verne  Galeni,  494. 
Ventricles  of  the  brain,  fifth,  492. 

fourth,  500. 
lateral,  490. 
third,  495. 
of  the  heart,  lofL  380. 

light,  377. 
of  the  larynx,  439. 
Vermiform  appendix,  244. 

processes,  498, 499. 
Vertebral  artery.  387,  409,  464,  475. 

vein,  388.  465. 
Veru  montanum,  279. 
Vesica  urinnriaj  276. 
Vesical  artery,  inferior,  270. 
superior,  268. 
Vesicuhe  scminalcs,  connections,  265. 

structure,  278. 
Vessels  of  root  of  neck,  386. 
Vestibule  of  the  vulva,  168. 
Vidian  artery,  431. 
nerve,  430. 
ViUi,  intestinal,  242. 
Vitreous  humour,  508. 
Vocal  cords,  438. 
Vulva,  168. 

Wharton's  duct,  362. 
Willis,  circle  of,  478. 
WinsloVs  foramen,  210. 
Wrisber^'s  nerve,  20. 
Wrist  joint,  75. 

Yellow  spot  of  eyeball,  508. 

Zygomaticus  major  muscle,  343. 
minor,  344. 
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